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A Remarkable T extbook 


Barber’s First Course in 
General Science 


By Freperick D. Barser, Professor of Physics in the Illinois State Nor- 
mal University, Merton L. Futter, Lecturer on Meteorology in the 
Bradley Polytechnic Institute, Jonn L. Pricer, Professor of Biology i 
the Illinois State Normal University, and Howarp W. Apams, Professor 
of Chemistry in the same. vii+588 pp. of text. 12mo. $1.25. 





A recent notable endorsement of this book occurred in Minneapolis. A Commit, 
on General Science, representing each High School in the city, was asked to outline, 
course in Science for first year High School. After making the outline they consider 
the textbook situation. In this regard, the Committee reports as follows: 


‘** We feel that, in Science, a book for first year High School use should be simple; 
language, should begin without presupposing too much knowledge on the part of th 
student, should have an abundance of good pictures and pler. ~ of material to choose from 

Barber’s First Course in General Science seems to us to bes. meet these requirement 
and in addition it suggests materials for home experiments requiring no unusual appan 
tus, and requires no scientific measurements during the course. We recommend it 


adoption.’’ 
Other Interesting Opinions on the Book Follow: 


ScHooL ScIENCE AND MATHLMATICS:—It is one of the very best books on general science that hare 
ever been published. The biological as well as the physical side of the subject is treated with great fairnes 
There is more material in the text than can be well used in one year’s work on the subject. Thisis, however, 
a good fault, as it gives the instructor a wide range of subjects. The book is written in a style which will 
at once command not only the attention of the teacher, but that of the pupil as well. It is interesting from 
cover tocover. Many new and ingenious features are presented. The drawings and halftones have beea 
selected for the purpose of illustrating points in the text, as well as for the purpose of attracting the pupil 
and holding his attention. There are 375 of these illustrations. There is no end to the good things whic 
might be said concerning this volume, and the advice of the writer to any school board about to adopt 
text in general science is to become thoroughly familiar with this book before making a final decision 


WALTER Barr, Keokuk, lowa:—Today when I showed Barber’s Science to the manager and depart- 
ment heads of the Mississippi River Power Co., including probably the best engineers of A merica posible 
to assemble accidentally as a group, the exclamation around the table was: ‘‘If we only could have hada 
book like this when we were in school.’’ Something similar in my own mind caused me to determine 
give the book to my own son altho he is in only the eighth grade. 


G. M. Witson, Jowa State College:—I have not been particularly favorable to the general science idea, but 
I am satisfied now that this was due to the kind of texts which came to my attention and the way't 
happened to be handled in places where I had knowledge of its teaching. I am satisfied that Pr ‘esr 
Barber, in this volume, has the work started on the right idea. It is meant to be useful, practical matera 
closely connected with explanation of every day affairs. It seems to me an unusual contribution along 
line. It will mean, of course, that others will follow, and that we may hope to have general science work 
put on such a practical basis that it will win a permanent place in the schools. 
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the Persian Gulf in 1915, the fighting was carried into 
a region whose climate and weather differ markedly from those 
which characterize any other portion of the war area, although 
they resemble, in some respects, the conditions in Gallipoli and 
in the region about the Suez Canal. Mesopotamia is a country 
of aridity ; of intense summer heat; of deserts and steppes; of 
relatively mild winters; of cold-season rains. It has a good 
deal in common with the Mediterranean countries, but its rain- 
fall is less, and its summer heat greater. It is a country where 
campaigning is best in winter. There is then a better water 
supply, and the temperatures are on the whole favorable for 
the movement and the comfort of the troops. Occasional 


hoe the British Expedition invaded Mesopotamia from 


TEMPERATURES AT BAGDAD (LaT. 33° 21’ N.; 
LonG. 44° 26’ E., Att. 60 METERS) 
January 48.7° F. 
FE CEP TELE T Pe reece 92.5° 

Mean annual 
re eos cules acadleuews 21.9° 
Mean maximum 


colder spells, with northwest winds, lower the thermometer 

several degrees below freezing; frosts occur, and snow falls 

locally. In the region of the lower Euphrates and Tigris 

snow is rare, but it is common in upper Mesopotamia, and on 
1 This account is brought down to February 10, 1918. 


* The essential temperature data for Bagdad may be taken as fairly 
representative of the region in which most of the fighting has taken place. 


VOL. V1.—19. 
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the mountains. Hail falls infrequently, but occasionally oc- 
curs over considerable areas. The winter months bring the 
“rainy season.” The designation is misleading unless it is 
clear that a relatively wet season is meant. The total mean 
annual rainfall is only about 8 or 9 inches, and some years but 
half as much. Precipitation, as usual, is heavier on the moun- 
tains than on the arid lowlands. The rains fall between Oc- 
tober and May. This is also the cloudiest season. The remain- 
ing months are practically rainless. Showers are very rare in 
summer. At Bagdad, February or March is the rainiest month 
(1 inch to 1.5 inches). Of great importance in the life and 
development of Mesopotamia are the annual floods, which, 
being dependent on the rains, come in late winter and spring, 
and are generally at a maximum in March and April. The 
lowest water is in late summer and early autumn. 

The summers are excessively hot. The highest tempera- 
tures average between 115° and 122° F., and in individual cases 
they may even run a few degrees higher. The sun blazes in a 
cloudless sky of wonderful blue. The air is clean and clear, 
except when filled with dust. The every-day routine of life is 
regulated by the temperature. During the hottest hours of the 
day, the natives take refuge in underground rooms in which 
the temperatures may be 10°-25° lower than outdoors. The 
air is, however, “dead” and close. In the houses of the well- 
to-do various cooling devices are resorted to. Water is 
sprinkled abundantly in the courtyards. The cooler, fresher 
air of early morning and evening brings the people out on to 
the flat roofs of their houses, where meals are eaten and the 
most comfortable conditions for sleeping may be found. Still 
worse than the relatively dry heat of central Mesopotamia is 
the “hothouse” air of the region at the head of the Persian 
Gulf, where damp southerly and southeasterly winds bring 
almost unbearable conditions of stifling muggy air. 

Mesopotamia has not always been the desert which it is 
to-day. In the old days it was the home of powerful peoples; 
the center of ancient civilization. The Garden of Eden is 
generally supposed to have been here. If properly conserved 
and wisely distributed, there is water enough in Mesopotamia 
to turn immense areas of desert into green fields of cereals and 
of cotton, and into blossoming orchards. There is no reason, 
so far as water supply is concerned, why Mesopotamia should 
be a “brown wilderness, vast and uninhabited; the abiding 
place of wind, and dust and silence,” as a recent writer has de- 
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scribed it. No “change” of climate is responsible for the 
present condition. The incapacity of the Turkish government 
is the sole source of the trouble. Plans for the reclamation of 
Mesopotamia had been drawn, before the war, by Sir William 
Willcocks, already famous for his irrigation work in Egypt.* 
It appears that the ancient irrigation canals were well placed 
and can be repaired and again utilized, while new canals and 
ditches can be constructed without very great cost. It is re- 
ported that English engineers have recently built a barrage on 
the lower Tigris which has made possible the irrigation of a 
piece of land where enough cereals, dairy products and poultry 
are being supplied to feed the British Expeditionary Force. 
The general situation as to the present neglect of the available 
water supply of Mesopotamia is strikingly emphasized by Sir 
William Willcocks when he speaks of “the exhibition of two 
mighty rivers flowing between deserts to waste themselves in 
the sea for nine months of the year, and desolating everything 
in their way during the remaining three.” 

The foregoing facts regarding the climate of Mesopotamia 
make it clear that meteorological handicaps a military expedi- 
tion into that country must inevitably meet. The reports, both 
official and non-official, regarding the military operations dur- 
ing the Mesopotamian campaign have given abundant illustra- 
tion of the importance of the weather factor in warfare in that 
historic region, once so prosperous, now so decayed and back- 
ward. The intense heat of summer; the lack of water; the 
cold-season rains and storms; the floods; the cold spells of 
winter—all, as was to be expected, played their part. It was 
obvious from the first that great difficulty would result from 
the aridity of Mesopotamia. The former canal system long 
ago fell into disuse, and water can only be obtained from the 
rivers, many of which dry up completely in the hot summers. 

Very little news came through regarding the early stages 
of the British invasion. It will be remembered that General 
Townshend’s column, proceeding up the Tigris, captured the 
historic city of Ctesiphon, but partly because of lack of water 
was obliged to retire when within a short distance (about 
twenty miles) of Bagdad. There were marches “ over burning 
sands.” There was intense suffering from thirst. The army 
had to be kept near the river, where there was a plentiful 
supply of water ; but, as one of the medical officers wrote, “ neat 

*El Hamran, “The End of the Year: Mesopotamia, 1915.” Black- 


wood’s Mag., Vol. 201, May, 1917. 
*“The Irrigation of Mesopotamia,” London, 1911. 
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Tigris is not a very healthy drink at the best of times.” Tem- 
peratures of 128° to 130° F. were reported, but these are doubt- 
less a few degrees too high, owing to poor exposure of the 
thermometers. An officer in the Royal Field Artillery wrote 
of temperatures of 110°, and of the exhaustion of the infantry 
in the hot sun. “We can not carry nearly enough water,” he 
notes, “and one’s tongue swells when the sun is up.” The 
heat was “about the limit of human endurance.” In the 
hospital tents temperatures of 130° were reported, and this may 
easily have been the case. Under such conditions “the suffer- 
ing of the sick and wounded was distressing to contemplate.” 
On an afternoon march one officer reported that his goggles 
became so hot that they blistered his face, even under the shade 
of his helmet. The men fell ill as a result of the excessive 
heat, and of the bad water. 

The expedition under General Aylmer, going to the relief 
of the beleagured troops in Kut-el-Amara, met with serious 
difficulties on account of the rains.» A London despatch 
(January 22, 1916) mentions a “hurricane” (really only a 
winter storm), which had made navigation and other opera- 
tions most difficult. The Tigris rose rapidly. On January 24, 
1916, it was reported that the river had risen seven feet in 
forty-eight hours at Kut, “preventing all troop movements by 
land.” ‘“ At this season,” one despatch noted, “the Tigris is 
very full, with a strong current,” the reference being to the 
winter high-water stage, resulting from the rains at that 
season. With northwesterly winds it was reported as “bitterly 
cold.” It is reasonably certain that the temperatures were not 
many degrees (perhaps 10°-15° F.) below freezing, but with 
a strong wind, after the excessive heat of the summer, the 
words “bitterly cold” doubtless express what the men really 
felt. 

The British surrender at Kut-el-Amara came as a distinct 
and most depressing shock. Lord Kitchener, who was then 
War Minister, emphatically stated that adverse elements alone 
were responsible for the lack of success. Constant rains and 
the resulting floods had not only impeded the advance of the 
Relief Expedition, but had compelled, in place of a turning 
movement, a direct attack upon an impossibly narrow front. 
The House of Lords, the War Minister said in his speech before 
that body, ‘would not fail to realize how tense was the strain 
upon the troops. For more than twenty weeks they had held 


5 The “first rains of the year” were reported November 25, 1915. 
Mention was made of a succession of heavy storms. 
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their positions under conditions of abnormal climatic difficulty 
and on rations calculated for protraction to the furthest period 
until imminent starvation compelled capitulation.’ Several in- 
teresting meteorological conditions attracted the attention of 
the besieged troops in Kut-el-Amara.* 

The winter rains, described in such terms as “ several days 
of steady rain”—it “poured”—‘“two days rain”—‘“ more 
rain”; the mud; the cold, with 8° or more “of frost ””—* hoar 
frost in the morning ”—“ bitter cold”—‘“ very cold ”’—*“ clear 
bracing air”; the late winter and spring floods, in one instance 
driving the men from the trenches; the snow-clad hills: all 
these receive mention. At the end of March, according to the 
Kut observers, a violent thunderstorm, with heavy rain, oc- 
curred, and a Berlin despatch reports that during a thunder- 
storm in March the principal British camp was struck by 
lightning and “extensive damage was done.” An especially 
interesting occurrence was a “ deluge of hail” (April 3), with 
stones one half an inch in diameter, the record stating that “it 
was well to get under shelter, for they hurt.” On April 12, 
1916, General Lake reported that water was driven by a north- 
west gale into some of the enemy’s trenches, forcing the Turks 
out to a new position. Many engagements were fought with 


ad 


the men up to their hips in water. Of the sufferings of the 
British during the Kut-el-Amara campaign an English officer 
writes as follows: 


Nothing that has been printed about the hardships of that ill-fated 
expedition came up to the conditions the men had to contend with... . 
The water was thick with mud and unfit to drink, but it was impossible 
to keep some of the men from slaking their thirst, which resulted in their 
death by cholera. When I was down with fever the heat in my tent was 
117°, and there was nothing to eat but stodgy porridge; no medicines or 
medical comforts of any kind. . . . For hundreds of miles there was not 
a blade of grass, and no chance to get cover from the scorching sun or the 
enemy’s guns. . . . Flies gave us the most trouble in Mesopotamia, where 
they are worse than in any part of the eastern countries. They settled 
so thickly on the faces and arms of the men that it looked as if they were 
wearing armor. One fly out of every twenty appeared to be able to bite 
and inflict a severe sting. 


With the advance of spring (1916) the heat became greater. 
On May 20 General Lake reported: “ The weather is intensely 
hot and trying,” with temperatures over 100° in the shade. It 
was so hot (over 120°) in July that both British and Russian 
troops had to remain inactive for many days. The Russians 
retreated almost 80 miles in the Bagdad region. The principal 


*C. B., “ Besieged in Kut and After,” Blackwood’s Mag., Vol. 201, 
May, 1917. 
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reason assigned for this retreat was the heat, which made 
campaigning very difficult. It was reported that the Russians 
planned to remain in the cooler hill country until the tempera- 
ture conditions made the resumption of the advance expedient. 
On July 16, 1916, Sir Victor Horseley, the eminent surgeon, 
died of heat stroke. 

Mesopotamia is obviously a region where campaigning is 
easier in winter than in summer. After several months of in- 
activity on account of the intense heat, the British Army re- 
sumed operations about the middle of September (1917). It 
appears that supplies of munitions and food were sent forward 
by the Germans along the Badgad Railway during the dry 
summer months, before the wet season might make transporta- 
tion difficult. Rains, coming as was to be expected, hampered 
the movements of the British troops (late December, 1916). 
Late in February (1917), heavy rains brought the Tigris to 
flood level, and made it difficult to move troops, this being the 
normal time of year for high water. It was clear that the 
British ought to advance to Bagdad and seize the railway 
before the hot weather came on. In the House of Commons on 
March 12, 1917, Mr. Bonar Law, in announcing the fall! of 
Bagdad, said: 

Notwithstanding heat and dust the British made a brilliant march 

toward Bagdad. 
The pursuit of the Turks “ was conducted in a country destitute 
of supplies, despite the commencement of summer heat.” Gen- 
eral Maude reported that “during the recent fighting, fierce 
gales and blinding dust storms, the lack of water away from 
the river, and the vigorous pursuit, made the operations 
arduous,””" 

Late in March (31st) the British and Russian troops, in 
their converging march toward Khanikin, had difficulty be- 
cause of wet snow. An unusual occurrence was reported on 
April 10, when British fighting in Mesopotamia “had to be 
temporarily suspended owing to a mirage, but upon this lifting, 
our offense continued.” The intense heat constantly inter- 
fered with the activity of the troops. On April 13 the heat 
“rendered the task of keeping in touch with the reteating 
enemy difficult.” 

As a whole it is evident that both British and Russians did 
their best (until the Revolution demoralized the Russian 


7A despatch dated March 17 notes the withdrawal of the Russian 
troops to a town on the Persian border north of Bagdad on account of the 
heat, which made a retreat to the mountains advisable. 
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troops) to bring the campaign in Mesopotamia to a successful 
conclusion before the intense summer heat and lack of water 
made operations more difficult, if not impossible.* The prep- 
arations for the 1917 campaign were far ahead of those of 1916. 
Ice plants; refrigerating barges for meat; hospital ships with 
complete electrical equipment for lighting, cooling and ventila- 
tion; transportation, etc., were all carefully planned for. 


The soil, the rain, the climate, the floods, the flies and the heat com- 
bine to make the conduct of a campaign in the Tigris valley during the 
summer months a task of stupendous difficulty. These difficulties are 
being tackled and overcome with success 


There could be only very slight activity during the hot season. 
One of the few reports (July 11, 1917) mentions a British ad- 
vance which was broken off owing to the extreme heat. A de- 
spatch from Washington, July 12, noted Turkish preparations 
for a campaign for the recovery of Bagdad when cooler weather 
set in in the fall (1917), adding, “the heat in Mesopotamia at 
present makes a campaign on a grand scale almost impossible.” 

Bagdad was taken in March, 1917. After the end of April 
there has apparently been comparatively little fighting of im- 
portance. The heat of the summer, the withdrawal of the 
Russians, and the British campaign in Palestine doubtless, in 
part at least, help to explain this relative lull. One despatch 
mentioned the deaths of many of the British officers and men 
who, having surrendered to the Turks at Kut-el-Amara (April, 
1916), were marched hundreds of miles into the interior. The 
change from the heat of the Mesopotamian lowlands to the cold 
of a higher altitude and of a more northern latitude must surely 
have caused great suffering among these men. 

In the spring of 1917, the British extended their campaign 
into Palestine, a region very rich in historical interest, whose 
possession is of the greatest military importance to England. 
The climate of Palestine merits special attention at the present 
time, not only because of the immediate interest of the cam- 

* What has become of the Russian Army in Mesopotamia is still 
more or less of a mystery. The cooperation of Russian and British troops 
before the fall of Bagdad promised great things for the future. The com- 
plete and speedy subjugation of Mesopotamia, a victorious march on 
Constantinople, and the fall of the Turkish capital, seemed quite on the 
cards. But the Russian Army has vanished. As lately as last April 
(1917), after the Revolution, the Russian soldiers were actively fighting 
the Turks in Mesopotamia. Early in April they captured Khanikin. 
Since then there is no definite news of the Army of which so much was 
expected. 
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paign there, but also in view of the discussion as to the future 
of the region as a home for the Jewish people.° 

The country lies roughly between Lats. 31° and 33° N. It 
is long and rather narrow. The Mediterranean lies on the 
west, the Syrian Desert on the east. The Jordan-Dead Sea 
depression cuts through it from north to south. Rough hilly 
tablelands lie to the east and west of this valley. On the east, 
these slope to the desert. On the west, to the Mediterranean. 
Palestine has what is known among climatologists as a “ Medi- 
terranean climate,” and has much in common with the whole 
extended region bordering upon the Mediterranean Sea. it 
lies in the so-called “Subtropical Belt,” at the equatorward 
margin of the “Temperate” Zone. The countries lying within 
these belts are far enough from the equator to escape continued 
high temperatures throughout the year, yet near enough to it 
to be spared the extreme cold of the higher latitudes. Their 
rainfall régime is alternately that of the prevailing westerly 
winds, which prevail on their poleward side, and of the trades, 
which blow on their equatorward margin. They are thus as- 
sociated, now with the “‘ Temperate ” and now with the Tropica! 
Zones. In winter, following the sun, the equatorward migra- 
tion of the great pressure and wind systems brings these lati- 
tudes under the control of the “ prevailing westerlies,” whose 
irregular storms, most frequent during the colder months, give 
a generally moderate winter precipitation. These rains are 
not steady and continuous, but are separated by spells of fine, 
sunny weather. In summer, when, following the sun, the trade 
winds are extended polewards, dry and nearly continuous fair 
weather prevails, with general northerly winds. 

It is essential, in dealing with the climate of Palestine, to 
bear in mind the three general topographic subdivisions of the 
country, the seacoast, the “hill country” of the interior, and 
the depression of the Jordan and of the Dead Sea. In the 
north, the central tableland reaches altitudes of 10,000 feet, 
and over, close to the sea in the mountains of Lebanon. 
Farther south, there are fertile plains between the hill country 
and the sea. The coast stations, illustrated by Gaza and Jaffa, 
have mean midwinter (January) temperatures of between 50 
and 55° F., and mean midsummer (August) temperatures of 

® There are several published accounts of the climate of Palestine. 
One of the most recent is that of F. M. Exner, “ Zum Klima von Palis- 
tina,” Zeitschr. Deutsch. Palistina Ver., Vol. 33, 1910, pp. 107. Also J. 
von Hann, “ Handbuch der Klimatologie,” 3d ed., Vol. 3, Stuttgart, 1911, 
pp. 90-99. 
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75° to a little over 80° F. The hill stations, at elevations of 
about 1,500 to 3,000 feet, as shown by the records for Jeru- 
salem, Nazareth and Hebron, have from 45° to 50° in January, 
and from a little over 70° to a little under 80° in August. The 
effect of the altitude in lowering the mean temperatures is thus 
seen to average about 5° F. The Jordan Valley, as indicated 
by the records for Tiberias and Jericho, has mean midwinter 
(January) temperatures of just under 55°, and mean mid- 
summer (August) temperatures of 85°-90°.*° 

In winter, the lowest temperatures usually fall to freezing, 
or a few degrees below, except at altitudes below about 1,000- 
1,500 ft., on the coast, and in the Jordan Valley. In indi- 
vidual years they may even fall several degrees below 32°. 
Jerusalem has had a minimum of 21.2°. In the 10-year period 
1896-1907, Jerusalem averaged 3.6 days a year with tempera- 
tures below freezing. The low temperatures rarely last more 
than a day or two. They usually come in January, with NE. 
or E. winds, the mountains often being snow-covered at the 
time. The highest thermometer readings of summer ordi- 
narily reach about 100°-105°, and in the Jordan Valley, 110°. 
Absolute maxima may run a few degrees higher. Jerusalem 
has had 108°; Tiberias, 114°, and 122° is said to occur in the 
lower Jordan Valley. The high summer temperatures occur 
with hot, dry easterly and southerly winds. 

Taking the year as a whole, the prevailing winds of Pales- 
tine are westerly. In winter, NE., E., and also SE. directions 
are frequent; in summer, W. and NW. directions are dominant. 
The character of the winds depends on the season. The west- 
erly winds are naturally the dampest; the easterly are the 
driest. In summer, the westerly and northwesterly winds, 
blowing on to a warm land, are relatively damp, cool and re- 
freshing. They are not rainy, and bring few clouds. The SE. 
wind of summer, on the other hand, is very dry, hot, depressing 
and disagreeable. It brings the highest temperatures, and is 


“ 


10 The foregoing temperatures are purposely given in “round num- 
bers,” for the sake of simplicity. The essential temperature data, for 
representative stations, are accurately given in the following table: 


Station January August Year Mean Max. Mean Min 





54.4° 1.5° 68.9° | 95.2° 39.0° 
¥. 


67.5 | 100.4 42.4 
65.3 106.2 32.4 
60.6 97.2 
7 59.7 98.8 
Jordan Valley 54.7 72.5 | 110.5 


53.1 
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often dusty. It therefore closely resembles the Italian sirocco. 
At Jerusalem, 80 per cent. of all the winds blow from W. and 
NW., and the trees are wind-blown towards the SE., while in 
winter only 37 per cent. come from those quarters. During the 
colder months, winds from the E. and NE. are generally dry 
and exhilarating, but may become so sharp as to be unpleas- 
antly chilling. Autumn and winter storms cause inflows of 
warm, damp, rain-bringing air from the SW., but “storm 
winds,” in the sense of winds of high velocity, are rare, and 
occur mostly on the northern coast and at the higher elevations. 

Accounts of the climate of Palestine usually emphasize the 
summer “sea-breeze” as contributing largely to man’s comfort 
during the hottest part of the year. This damp, cooling and 
refreshing wind blows almost every day along the coast, begin- 
ning about 9-10 A.M., and usually reaching Jerusalem about 
2-3 P.M., or a little later. After sunset, the sea-breeze usually 
dies down, but soon springs up again and blows most of 
the night, making these hours cool and comfortable. When 
the sea-breeze does not blow, the nights are very hot and un- 
pleasant. It not infrequently happens that this wind fails to 
blow as far as Jerusalem (about 2,500 ft. above sea level). In 
such cases, that city has an uncomfortably hot night, while 
Jaffa, for example, at sea level, is kept cool by the fresh breeze 
from the sea. 

Palestine rejoices, as do Italy and Greece and northern 
Africa, in the deep blue of the sky; the clearness of the air, the 
small amount of cloud. The cloudiest season is the winter, 
while the summers are remarkably clear.** The coast is some- 
what more cloudy in summer than the interior. Heavy dews 
are characteristic of the plateau districts, the moisture being 
supplied by the wind from the sea. The ground is well wet 
with it, and it even drips from the tent-roofs. Fogs occur at 
night when the air is sufficiently damp. Jerusalem averages 
about 15 fogs a year. These are nocturnal, and come in sum- 
mer. On the coast, also, fogs are noted with about the same 
frequency. 

As stated above, the winter in Palestine is the rainy season. 
These rains fall in connection with general storms, which 
come from the Mediterranean. These are similar to but less 
marked than our own winter storms. The winter rains of 
Palestine are essentially like those of southern California, 

11 Mean January cloudiness 40-50 per cent. Summer cloudiness gen- 
erally below 10 per cent. Jerusalem has a mean cloudiness as follows: 
winter, 50 per cent.; spring, 40 per cent.; summer, 10 per cent.; autumn, 
25 per cent.; year, 31 per cent. 
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of northern Africa, of central Chile. In regions such as these, 
where the summers are very dry, the amount and distribution 
of the annual rainfall is the critical control of crops, of water 
supply, and of the general economic condition of the people. 
The rainfall at Jaffa and Sarona, and at Gaza, on the coast, is 
between 15 and 20 inches (In the north, Beirut has over 35 
inches). In the hill country, the amounts are a little over 25 
but less than 30 inches. In northern Syria, the mountains of 
Lebanon have as high as 50 in. In the eastern depression, 
Tiberias has just under 20 inches.” 

As in all subtropical climates, there are marked fluctuations 
(15 per cent. to 20 per cent. and over) in the amount of rain 
which falls in different years. These conditions influence the 
crop yield, and naturally cause constant anxiety throughout 
the population. The cause of these fluctuations is doubtless 
to be found in the varying seasonal distribution of pressure 
over the eastern Mediterranean and the adjacent land areas. 
It is an interesting fact that the earliest known rainfall meas- 
urements were made in Palestine in the first century A.D. The 
annual amount at that time was the same as it is at present. 
The average monthly percentage distribution of rainfall is 
shown in the following table: 


Jan. Feb. Mar. Apr. May June Jul Aug Sept Oct Nov Dex 


25.8 17.0 12.0 4.9 1.1 0.0 0.0 0.0 0.2 24 123 248 
(Mean Annual: 24.40 in.) 


About one half of the total annual rainfall usually comes in 
December and January. These months have both the largest 
amounts and also the greatest frequency of rain. The “rainy 
season” proper may be said to extend from the middle of 
October to early in May. The “normal” rainy season covers 
the periods noted below at four representative stations. 


3-—May 21 

ct. 18-May 12 
. 14-May 6 
tt. 24-May 3 


12 MEAN ANNUAL RAINFALLS IN PALESTINE. 


Approximate Amount 
Station Altitude (Ft.) (Inches) 


Jaffa and Sarona 


Hebron 
Tiberias 
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The duration is about 200 days at the hill stations (e. ,., 
Jerusalem and Nazareth), but this may vary greatly (80-90 
days) from year to year. Six months are often practically 
rainless, but occasional rains do fall in the dry season. In 
Jerusalem, the rainy season has begun (10-year record) as late 
as mid-November, and has ended as late as early April. People 
begin to talk about the coming rains as early as September, and 
become increasingly anxious as the date of their beginning is 
retarded into November. There is also considerable variation 
in the rainfall of the same month in different years. At Jeru- 
salem, for example, it is reported that the January rainfall of 
one year was 13.39 in., and of another year .12 in., a variation 
of about 100 per cent. The rains do not as a rule fall steadily 
on several days in succession, but are interrupted, after a short 
stormy spell, by intervening periods of fine, thoroughly enjoy- 
able weather. The average number of rainy days a year de- 
creases from north to south along the coast (60 in north; 40 
in south) ; is about 60 on the highlands, and about 50 in the 
Jordan Valley. Occasional unusually heavy rains cause floods. 
The terms “former” and “latter” rains, which are used in 
the Bible, refer to the importance of earlier and later rains 
in relation to crops. The early rains, of late autumn and 
early winter, moisten the soil and put it in proper condition for 
seeding. The water supply of the year, upon which people 
depend to replenish springs, fill cisterns and supply rivers, 
comes with the heavy rains of winter. The later, and lighter, 
rains of spring bring the crops to maturity. 

Snow is rare on the coast, but falls on the hills two or three 
times a year. It has snowed as late as April. Snow seldom 
lies more than twenty-four hours on the ground. In 22 “rainy 
seasons” at Jerusalem, 14 brought some snow. In Jerusalem 
itself there is an average of three days a year with snowfall. 
Occasional unusually heavy snowfalls are reported. Thus, on 
December 28-29, 1879, nearly 17 inches fell. In February, 
1874, the snow was 814 inches in depth. In February, 1898, 
Hebron had snow from 10 to 13 inches in depth. In mid- 
March, 1910, there was snow in Jerusalem 8 inches deep. Hail 
is often mentioned in the Bible. Thunderstorms occur chiefly 
in autumn, late winter or spring. Jerusalem averages 7.4 
thunderstorm days a year, and 2.7 days with hail. 

The late Professor A. J. Herbertson gave the following ex- 
cellent brief summary of the climate and products of Syria and 
Palestine :** 


18 230 days at Beirut. 
i4“ The Senior Geography,” Oxford, 1907, pp. 24-25. 
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On the Mediterranean slopes and on the hills of Gilead, beyond Jor- 
dan, the rainfall is sufficient for agriculture. The climate is that of 
southern Europe. The plains make rich wheat lands. The vine, olive and 
fig are grown on the hills, but the old careful terrace cultivation has fallen 
into decay. The climate of the Jordan rift is very hot. Jericho, on the 
main eastern route from Jerusalem, is still surrounded by palm trees and 
groves of bananas and oranges. East of Jordan the summer heat in- 
creases, and the rainfall diminishes. The country is poor grass land, 
passing into desert. Ruins of cisterns, tanks, and cities show that it was 
once irrigated and cultivated. It is now the home of wandering Arab 
tribes, who keep camels, sheep and goats. 

Like other subtropical countries, with a “ Mediterranean” 
climate, Palestine is green and fresh and inviting during its 
rainy season, but its summers bring drought, and dust, and 
heat, and its vegetation dries up. As in Mesopotamia, so here. 
An honest, efficient, progressive government, with careful plans 
for the future of the country, could by means of education in 
the best agricultural methods, and by an extensive system of 
irrigation, make of much of Palestine a rich garden, full of 
many fruits and other products which find their most favorable 
conditions of growth in just the climate which is there provided. 

Into the climatic conditions which have here been briefly de- 
scribed, the British Army advanced, from the south, in the 
spring of 1917, having, according to reports, first built a rail- 
road across the Sinai Desert for the transportation of troops 
and supplies. The season selected for this invasion was the 
most favorable in the year, for after the winter rains food for 
both men and animals is then most abundant; occasional! 
showers refresh the ground; the heat is not as great as it is 
later on, nearer the summer. The reports regarding the Pales- 
tine campaign have been very meager, but as far as they go 
they have laid emphasis upon the part played by meteorological 
conditions. The first distinct success was the capture of Gaza, 
a place selected in the foregoing climatic description as repre- 
sentative of the southern coast. On April 2, 1917, Mr. Bonar Law 
said in the House of Commons that the operatidns against Gaza 
were most successful, and if it had not been for a fog which 
delayed the attack, and a shortage of water, complete disaster 
would have overtaken the Turks. Major Gen. F. B. Maurice, 
on April 5, 1917, confirmed this statement when he said that 
complete British success was only prevented by “a thick seven 
hours’ sea fog.” It is an interesting fact that two climatic 
conditions, fog and lack of water, played so important a part 
at the very beginning of the British operations in Palestine. A 
Constantinople despatch dated April 26, 1917, reported that 
Turkish (doubtless German) airmen on the Sinai front had 








302 THE SCIENTIFIC MONTHLY 


totally destroyed the water-supply system which the British 
had constructed for their troops. The capture of Gaza was 
followed by that of Jaffa, Beersheba and of other less impor- 
tant places. The British advanced more rapidly as soon as the 
hot, dry summer was over, and the cooler autumn weather, 
with occasional showers, favored military operations. In the 
light of what was said above regarding the beginning of the 
rainy season, it is an interesting fact that the official reports 
mention “ heavy rains,” and “ bright, cold weather,” at the end 
of November (1917). This is the first mention of rain. The 
date is very late in the season for the actual beginning of the 
rains, and doubtless refers to rainfalls so heavy that they at- 
tracted attention, and possibly interfered somewhat with the 
movement of troops and supplies. 

Jerusalem fell early in December. It is not an unlikely 
supposition that General Allenby planned to take that city 
before the December rains set in. This month usually con- 
tributes, as has been seen above, about one quarter of the total 
annual rainfall. A correspondent with the British troops re- 
ported of the weather conditions accompanying the march 
against Jerusalem: 

A torrential rain made the roads impassable, while a chilly east wind's 
pierced the sodden soldiers to the bone. The problem of supply and trans- 
port almost drove us to despair. The camels were unable to keep a foot- 
hold on the slippery paths. Nevertheless, the food and ammunition supply 
was maintained fully. 

Further emphasis upon the handicaps resulting from the winter 
weather conditions of Palestine was laid by Major Gen. F. B. 
Maurice when he said (January 2, 1918) 

A word of caution is necessary relative to the hopes of an immediate 
further advance in Palestine. The hills of Judza are notoriously difficult. 
The weather is unfavorable, and the roads are impossible owing to the 
wet season. The transport problem, therefore, is likely to prevent any 
considerable movement there for some time. 

The capture of the Holy City, which naturally produced a great 
outburst of religious enthusiasm, was of immediate practical 
significance to the British Army. A strong line of positions 
had been secured. A good water supply was available. Diffi- 
culties of terrain, of weather, and of hard fighting had been 
overcome. The troops all felt that they “had the Turk beaten.” 

The Palestine campaign is closely associated with the fight- 
ing for the possession of the Suez Canal. For the capture of 
Palestine by the British is one essential in the protection of 
the Canal against invading armies. It is, therefore, appro- 


15 This is the coldest wind in winter. 
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priate that some mention be made here of the fighting which 
took place, earlier in the war, in the district just east of the 
Suez Canal. Much was written, in the early months of the 
war, about the probable invasion of Egypt by the Teutonic 
Allies. Many contradictory and erroneous statements found 
their way into print. It was reported that the Turks, with 
the assistance of German engineers, were pushing a railroad 
toward Suez, “over 150 miles of desert,” and were paralleling 
it with a pipe-line for water. These mains were to be laid 
from the nearest wells, and the water was to be driven by 
powerful pumps. Openings were to be provided at frequent 
intervals to supply the troops during their march. There was 
also a report that German engineers were prospecting for water 
all through this region as far back as 1912. Even with the 
known, very serious, handicaps of the desert clearly in mind, 
there is nothing inherently impossible in the construction of 
such a railroad and in providing water by means of tank cars 
or pipe line, and food. A far more serious problem than that 
involved in the construction of a railroad across the Sinai desert 
has recently been solved in the successful completion of the 
new transcontinental Australian railroad. In the case of such 
an invasion of Egypt, the greatest difficulties would pretty 
surely be encountered in the transportation, feeding and muni- 
tioning of the troops over such very inferior railways as those 
of Asia Minor. As to the water-supply available for a large 
army during its progress across the desert it is, of course, at 
present impossible to make definite statements. At the eastern 
end of the Mediterranean the rainfall along the coast averages 
somewhat over 20 inches a year. The amount decreases to the 
south and west, so that even on the west, in the country which 
an invading army might cross, less than 10 inches fall annually. 
This is a winter rainfall. Hence winter would be the best 
season for such a campaign, both on account of the better 
water-supply and of the lower temperatures. Both seasonal 
and annual rainfalls are subject to great fluctuations, and can 
not be predicted in advance. The supply is variable, very 
scant at best, and very precarious, especially when the needs 
of the transport animals, as well as of the men, are taken into 
account. The climatic obstacles are not insuperable, but they 
are serious. To transport a large body of troops across a 
desert to a fighting ground in the midst of an arid wilderness, 
facing the British troops with Egypt close at their backs, pre- 
sented a problem which even the highly efficient German mili- 
tary staff might have some doubt about solving. In order to 
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reduce the water requirements of the many transport animals 
which would otherwise be needed, the Germans considered the 
use of air-cooled motors for moving their artillery and supplies 
across the desert. In spite of its many disadvantages, a desert 
does possess one great advantage from the point of view of 
health: its air is dry and aseptic. Under any ordinary condi- 
tions of proper sanitation, widespread epidemic diseases would 
not be likely to occur. A strong Turkish movement, with 
heavy artillery, against the Suez Canal was bound in any case 
to be difficult and slow. Of all the obstacles which may stand 
in the way of a marching army, a desert, whether it be a desert 
of sand or a desert of snow, is one of the greatest. 

The official reports of the fighting for the Suez Canal were 
brief and generally unsatisfactory from the point of view o1 
the present discussion. Moreover, there was a lack of the ex- 
cellent war correspondents’ letters, which have thrown so muc! 
light on the campaigns in the major war areas in Europe. The 
essential facts regarding the campaign for the Canal, in so far 
as they illustrate weather controls, are briefly as follows: 
Turkish activity near the Canal began toward the end of Jan- 
uary, 1915, the enemy clearly realizing that the Sinai desert is 
more readily crossed in winter than in the heat of the summer. 
In expectation of the coming of the Turkish troops, the British 
had filled up many wells in the desert. After the German 
drive through the Balkans, early in the winter of 1915-16, and 
the opening of communication between Berlin, Vienna and 
Constantinople, a Turko-German attack on the Suez Canal was 
expected in the favorable months of January, February and 
March, “when white men may manceuvre in the desert.” This 
attack did not materialize. A Turkish attempt to reach the 
Canal early in August, 1916, failed completely. The troops 
advanced in the face of the greatest difficulties. The men were 
transported on camels. For the guns, small parallel trenches 
were dug, to fit the wheels of the gun carriages. These 
trenches were filled with scrubby plants, and in some places, 
where the sand was too loose and deep for the track, planks 
were laid lengthwise under the wheels. Water was carried on 
the backs of camels and of donkeys. The Turkish despatches 
mentioned a “gigantic sandstorm,” which impeded their left 
wing. Taking advantage of this phenomenon, the British made 
a successful surprise attack. The routed Turks met terrible 
hardships. In some cases the men were reported to have suf- 
fered so much from thirst that they killed their camels for 
water, and even drank the blood. 
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ET me say at the outset that when I speak of a national 
. park policy I wish to be understood with reference to 


all public reservations of land for recreation purposes, not 
merely with reference to the national parks legally so called. 

Our national park system, while it is just emerging into 
being, has already assumed the forms of permanency. The 
whole people are committed to the idea—heart and soul. It 
would be almost as hard even now to alienate any portion of the 
national park holdings as to move the capitol from Washington 
or give Texas back to Mexico. 

Yet the public is hardly beginning to recognize what the 
national parks are or what they mean. Through a consider- 
able effort the public is slowly becoming conscious of their 
physical magnificence, their wide extent, their unsurpassed 
scenery, their overpowering grandeur. Still there is little 
popular appreciation of the significance of the national park 
idea itself. Nothing like this system of recreation grounds was 
ever established in any country in the world before, nor was 
there ever any similar undertaking of such tremendous reach, 
such high human possibilities. In the old days when we used 
to think that Europe was civilized, we were in the habit of 
making self-abasing comparisons between her art galleries and 
ours, between her national musical enterprises and our drug- 
store phonographs. Yet with all the unquestionable achieve- 
ments of Europe in these fields, it is still true that no under- 
taking was ever broached in that Old World which had such 
noble possibilities of esthetic culture and spiritual upbuilding 
as our national parks. 


PHYSICAL EQUIPMENT 


The national parks, strictly so-called, now number 17 and 
have a total area of 9,773 square miles, an area larger than 
the state of Massachusetts. This does not include the Grand 
Canyon of the Colorado, which is practically one of our greatest 
national parks, and which soon will be legally included in the 
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While the extent of these park holdings is something im- 
pressive, the quality of the landscape is much more properly a 


matter of national pride. The wild mountain solitudes of 
Glacier Park, the steaming Geyser Basin of the Yellowstone, 


the unsurpassed loveliness of the Yosemite, and the overpower- 
ing wonders of the Grand Canyon are not to be matched any- 


where else on this earth. 

But our national equipment of landscape and of opportunity 
for out-door recreation is by no means limited to national parks. 
The entire area of the national forests is also open to us. In 
mere superficial expanse they far surpass the national park 
area. As at present constituted the national forests cover 
approximately 155,000,000 acres, or more than 242,000 square 
miles, roughly three and one half times the area of all New 
England. If we regard this also as a part of our national park 
equipment—and in the broad sense we have every right to do 
so—it brings our total resources up to almost exactly a quarter 
of a million square miles. This is more than a princely park 
allowance. It is a democratic provision for the entertainment, 
protection and salvation of a free people. 

Nor is this quite the end of the story. Congress has also 
instituted a somewhat anomalous group of holdings known as 
national monuments. These exist under a curiously mixed and 
somewhat provisional form of administration. There is, how- 
ever, one perfectly clear idea standing out of the whole group, 
and that is to reserve important areas of landscape or national 
curiosities for the entertainment and inspiration of the public. 
The national monuments are definitely reserved in perpetuity 
for the public, and are protected from all sorts of commercial 
exploitation. The idea is essentially and emphatically that of 
the national park. Some of these national monuments are of 
serious importance and all of them together constitute a sub- 
stantial addition to our national recreation equipment. 

The government also holds considerable areas in widely 
scattered neighborhoods as Indian reservations. While there 
may be a danger that the press of tourists on these areas may 
interfere to some extent with their primary purposes, it is 
clear that in other places the tourists rather help than harm the 
Indians. Indeed some Indian tribes have grown to be decidedly 
keen in the exploitation of the tourist traffic. Possibly this 
sort of intercourse provides the best means for the education 
and civilization of the aborigines. 

Certain it is that several of these Indian reservations pre- 
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sent the most attractive possible excursions for transco) 
tinental tourists. Assuming that the interests of the Indians 
are properly safeguarded in the premises, there is no objectio1 
to counting these reservations as a very substantial addition t 
our national park system. The education which the Cau- 


casian can draw from the Indians is certainly as great as that 
which passes in the opposite direction. 

Of military reservations this country has an honorable 
minimum. There are a few which have some local interest, 
but at any rate this type of national property may be mentioned 
to exemplify the principle that practically all holdings of public 
land have their recreational value. In other words, whatever 
land is held by the public, whether national parks, nationa 
forests, national monuments, Indian reservations, militar 
reservations, or what not, it is practically all a part of a 
national park system broadly conceived. 

When it comes down to practical utilization no one ever 
makes any distinction between national and state property. 
When we take a purely practical view of the situation, there- 
fore, we are compelled to consider state holdings along wit! 
national land as a part of our total landscape resources. 

Now the idea of state parks is only just getting under wa) 
in this country. A few scattered state parks have been estab- 
lished. A larger number of so-called state forests have bee! 
set aside, but as a rule the name of state forest is a very t! 
camouflage for a heavy emplacement of park defences. W 
out any violence we may count into one category the s! 
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narks, the state forests, a certain number of watershed protec 


tion areas, With here and there other nondescript holdings 
which have a public recreation value. 

Taken altogether, these state lands already constitute a con- 
siderable resource. New York State, Pennsylvania and Massa- 
chusetts have notable holdings of this character. From the 
standpoint of consistent legislation Wisconsin and Connecticut 
probably have the best-conceived state-park system. Other 
states are showing signs of intelligence and may be expected to 
come into line as fast as civilization moves and opportunity 
offers. The state-park idea is one of great importance, and 
the state parks must be looked to as the next field in which great 
progress is to be expected. 

We have still to reckon with some of the municipal park 
systems which have more than local significance. A few enter 
prising cities have adopted the policy of securing large country 
parks, sometimes at considerable distances from the city itself. 
Such parks are acquired and maintained primarily if not quite 
exclusively for the benefit of the immediate citizens of the 
municipality. Wherever they come to be real country parks, 
however, the beauties of the natural landscape and the joys of 
outdoor living may become a genuine addition to our national! 
park resources. 

Taken altogether, these various holdings aggregate nearly 
200,000,000 acres, possibly a little more. This is nearly two 
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acres per capita for the present population of the United States. 
When it is remembered that the ideal of park superintendents 
and social workers has been one acre of park for each hundred 


population in our congested cities, it will appear that our 


national provision is something altogether notable. Moreover 
it is certain to increase. As soon as the various common- 
wealths of America can be aroused to their opportunities we 
may look forward to more substantial additions in the form 
of state parks. As has already been intimated, this is the one 
point at which our system needs most to be expanded. 

Now it ought to be perfectly clear that, so far as actual use 
goes, all these enormous, widely scattered and differently ad- 
ministered areas are essentially one system. They are used by 
the same people for the same purposes. From the nationa 
point of view we ought to have one comprehensive policy for 
dealing with this entire situation. That is what I would call 
a genuine national park policy. 


QUESTIONS OF POLICY 


The moment we begin to think about the extension, the 
development and administration of such a magnificent park 
system, some very big questions come up. As for instance: 

How shall we secure a consistent policy wherein all these 
various holdings effectually cooperate toward the one main pur- 
pose for which they are all created? 

On what principles and at what points shall the system be 
extended? Shall we insist upon more state parks? Shall we 
introduce county-park systems? Shall we extend our national 
parks? Shall we extend park uses on the national forests? 

On what principle shall future national parks be established 
and delimited ? 

To what extent and how shal! the park uses on the national 
forests be developed compatibly with the specific economic pur- 
poses for which they were first established? 

To what extent may the recreation uses of Indian reserva- 
tions be developed without infringing on the rights of our 
national wards? 

What policy and administrative system may be applied to 
the national monuments? 

On what principles may state parks be established and 
delimited ? 

Should a state park system include state forests, state 
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watershed areas, and all similar territory capable of recrea- 


tional utilization? 

What form of administration is best adapted to a state park 
system ? 

; What adjustment should be made within a state to secure 
consistency of policy and cooperation in use between state 
parks, county parks, and country parks held by cities? 

These are big questions. Some of them are more important 
for the future of the nation than any questions of tariff or 
navigable rivers usually debated in Congress. 

It is not my purpose now to answer all these questions, if 
indeed I could ever answer any of them. The most importan 
thing from the public standpoint is to gauge the extent and 
seriousness of these questions, to realize the gravity of these 
unsolved problems. If we can propose some means by which 
these questions can be met and answered we shall have made 
a substantial contribution to modern politics. 


A NATIONAL RECREATION COMMISSION 


Obviously the big broad fundamental questions here in- 
volved can not be adequately met by the National Park Service 
acting alone, nor by any state park commission, nor by any 
other one of the several bodies involved. Since any truly 
national park policy must comprehend all these agencies it will 
be necessary to form some sort of commission with sufficient 
independence and breadth of view to bring all these elements 
into one national enterprise. The ideal approach would be 
through a national commission formed by act of Congress and 
composed of a few men of talent, liberal training, technical 
equipment, and sufficient experience in public affairs to handle 
questions of national magnitude. Unfortunately at this mo- 
ment the difficulties of securing thoughtful consideration and 
wise action upon such a project in Congress seem insuperable. 
While we would all willingly await the end of the war for such 
action, it is certain that the immediate post-bellum years will 
bring so many problems of reconstruction that questions of 
park policy, no matter how urgent, will hardly secure the atten- 
tion necessary to such action as is here proposed. 

Under these circumstances it has seemed to me possible that 
the present National Commission of Fine Arts might possibly 
in the days immediately following the war take up these ques- 
tions of a national park policy. The National Commission of 
Fine Arts is well constituted for that undertaking and if the 
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CAMP RESORT ONG " or SouTHERN ALIFOR 


FOREST. 


question could be fairly brought to them as belonging to thei) 
specific duties it seems likely that they could give it liberal and 
adequate treatment. 

Failing more distinctly official study of the problem, it is 
possible that something might be done by a voluntary con 


mission if constituted of men of national reputation and ac- 
knowledged ability. Some discussion has been going o! 
amongst the directors of the American Civic Association, fo 
example, as to the advisability of forming such a voluntar) 





commission. 
Certain broad conditions may be specified here as neces- 
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sarily governing the work of such a committee. There appear 
to be five of these elementary requirements as follows: 

1. A broad general view of public policies which will bring 
questions of national park policy into their proper perspective. 
Any crank unable to see anything in national welfare except 
parks would be a nuisance on such a committee. 

2. A sympathetic knowledge of social service principles. 

3. A keen appreciation of the esthetic value of landscape. 

4. Some proper comprehension of the technical problems 
and methods of landscape architecture. 

5. Some measure of the difficulties and limitations of ad- 
ministration through government bureaus, federal or state. 
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CERTAIN POINTS IN POLICY 


It is impossible to do more at the present time than to indi- 
cate some of the more essential features of a national park 
policy. Although these are only beginnings even these simple 
principles have not yet been widely understood and accepted. 
The following propositions will, however, give some idea of the 
direction in which much future study must be given before we 
can begin to realize the tremendous range of possibilities in- 
herent in our national park system: 

1. A permanent national recreation board will be needed for 
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the study of policies and the coordination of activities. Such a 
hoard should be created and supported by Congressional action. 
As here conceived, this permanent board stands in addition to 
the somewhat temporary commission already suggested above 
for an initial study of national park policy. Of course it maj 
be perfectly feasible to begin with a permanent board. 

29 Future national parks should be created and delimited 


only upon recommendation of such a board. The Grand 


Canyon of the Colorado forms a conspicuous exception to this 
statement, inasmuch as the desirability of including this in the 
national park system is everywhere recognized. Beyond that 
point, however, grave dangers already impend. There is a 
somewhat ridiculous rush to create national parks everywhere 
without reference to the national interest. In fact many of 
these schemes are purely local log-rolling enterprises. There 
is grave danger of discrediting the entire national park systen 
along this line of activity. 

3. Early action should be taken to give a more definite 
status to the national monuments and to provide for them a 
logical form of administration. 

4. The development of park uses on the national forests 
should be given a definite status, consistent on the one hand 
with other forest utilities, and on the other hand with the 
administration of the national parks in another branch of the 
government service. 

5. Means should be devised for the progressive develop- 
ment of all these park resources. Such an attempt demands 
especially the application of the best technical knowledge of 
landscape architecture—a form of assistance generally lacking 
up to the present time. 

6. Plans should be laid at once for the training of a park 
personnel in a manner parallel with the technical training given 
to foresters in Germany and America. 

7. Provision should be made for the dissemination of public 
information covering the entire field. At present each special 
group runs its own propaganda, and since policies are not uni- 
form and interests sometimes conflict, the statements which 
reach the public are partial and confusing. 

8. Certain administrative questions require liberal study, 
the most immediately urgent being the status of the conces- 
sionaire on public recreation land. 

9. International cooperation should be developed, inasmuch 
as Canada is already building up an important national park 
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system of her own, and one which will be extensively used 
the citizens of the United States. The most immediate 
typical problem in this field lies in the international protect 
of Niagara Falls. 


CONCLUSION 

I hope it will be clear that in this article I have been trying 
merely to indicate what are the problems confronting us 
the matter of a recreation policy to cover the needs of the natio: 
and very roughly to suggest possible means of approaching a 
solution. It is already fairly clear what the solution ought 
be for some of these problems; others will require years fo. 
their full answer. What we need now is a national conceptio 
of these problems. We need to see the case as a whole, wit! 
all parts in a just relationship. The public should be generally 
interested and widely informed. 

Perhaps it is not going out of the way to hope that th 
effective development of this truly national park system under 
the guidance of a thoroughly national policy may come soon 
and that it may be one of the most useful elements in th 
national post-bellum reconstruction for which we are all so fer 
vently longing. 
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pURE research, the morning dream of the scientist, has been 
| referred to as the region of the scientific sublime; for, 
high and clear above all the necessary but prosaic activities of 
technology, far removed from the pettier aims of mere finan- 
cial betterment, investigational accomplishment in pure science 
may be said to point one way to a goal of academic loftiness. 
Indeed, in the past, those devoted to pure research encouraged 
the impression that pure science, “a sort of preserve for intel- 
lectual sportsmen,” was esoteric and distinctly apart from the 


ordinary affairs of life, and made no effort to disclaim the im- 
plication that pure scientists necessarily brought to their in- 


quiries a higher and subtler intellect than those who were en- 
gaged in applying science to the needs of the community. 

This adopted aloofness and lack of sympathy with respect 
to municipal and industrial practise have undoubtedly been 
prominent in retarding the solution of a number of the great 
problems of both chemical and mechanical technology, and have, 
moreover, acted as a barrier to needed cooperative effort. 

It is certain, however, that, with the recent elaborate devel- 
opment of industrial research and the general recognition of the 
high quality of work which it demands, this view of the relation 
of pure and applied science has now entirely disappeared. In 
fact, while pure science ever has been, and ever must be, the 
safeguard of industrial research—the wellspring of experience 
and wisdom—it is generally conceded that the industrial in- 
vestigator always will be the translator of the language of pure 
science to the manufacturing world, and in many cases, where 
necessity arises, the originator as well as the applicator of 
scientific method. Both pure and applied research are of the 
same order of importance, and each has its own related field. 

Industrial research has for its immediate province the scien- 
tific extension of manufacturing. It should be borne in mind, 
however, that a discovery made in pure science to-day may find 
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application in manufacturing operations to-morrow, and t} 
such industrial application, though its precise form can | 
always be foreseen at the time, has come to be an expected in- 
cident in the after-life of the discovery. The wide view is n 
taken that, in considering the needs of industry, pure-scienc 
investigation has as essential a contributory function as that 
specifically devoted to the attainment of some technologic . 
jective. Such pure researches may provide raw material for 
industrial research, and, owing to the interdependence of mod- 
ern scientific investigations, progress in one subject may hay 
a marked bearing on development in others. There is thus 
provided a distinct industrial stimulus for research in pure 
science. To illustrate, the investigational activity in physics 
in the pure field has been incited by the development of electrica! 
and mechanical engineering; the departments of physics in our 
universities are unquestionably more productive because of the 
stimulating influence of the accomplishments of the engineering 
profession. Mathematics and astronomy have not had this di- 
rect encouragement from industry, but geology and botany, 
have been immensely benefited by the researches indicated as 
desirable by technical chemistry. 

The principal differences between those investigations which 
are undertaken for the purpose of furnishing material for in- 
dustrial development and those conducted by scientists with the 
object in view of widening the boundaries of human know)- 
edge are as follows: 

1. Industrial research utilizes economically the unappre- 
hended inspirations of the pure scientist; for applied science 
reasons retrospectively, employing the observations of pure 
science. Because of this fruitful dependency, pure-science re- 
search is nurtured by industry in its own well-directed labora- 
tories as well as in those of our universities. 

2. Industrial research is, therefore, likely to be more spon- 
taneous and to depend more upon the initiative of the workers 
in its field. 

The fundamental differences between pure research and 
industrial research are, indeed, traceable to the differences in 
the poise and personality of the representatives of each typ 
of scientific investigation. Success in genuine industrial re- 
search presupposes all the qualities which are applicable to su 
cess in pure science, and, in addition, other qualities, masculin 
and personal, more or less unessential in the pure resear 
laboratory. The late Robert Kennedy Duncan appropriate! 
suggested that the difference between industrial chemistry a! 
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pure chemistry might be compared to the difference between 
poetry and prose, in the sense that in order to write good poetry 
it is essential to possess all the qualities of the prose writer, to- 
gether with others superimposed upon them. 

8. As the result of these recognitions, industrial research is 
rapidly becoming definitely organized to cover certain fields in 
the domain of science. 

Applied science, the essence of industrial research, has been 
alluded to as bilateral in that its inquiries, conducted in the 
service of public welfare, may, when it is found to be neces- 
sary through a dearth of required information, eventuate in the 
discovery of scientific data as well as furnish and interpret the 
findings of the pure scientist; but, invariably, the original 
scientific work of the industrial investigator results from the 
realization of the requirement for a sojourn in the field of pure 
science. There are not, therefore, two sides to applied science, 
but two divisions of science which are difficult to define with 
constant accuracy because of their proximity. The needs of 
industry are so varied and so numerous that its research men 
are frequently crossing the flexible border to pure science, but 
time is the main factor in all industrial investigations and these 
visits are as brief as they are repeated. 


RESEARCH IN CHEMISTRY 


These facts are clearly indicated in the history of chem- 
istry, “the eldest sister of all sciences and parent of modern 
industry.” 

The great triumphs of pure chemistry are philosophic 
achievements—the product of an antecedent experience in phys- 
ical investigation of the widest and most searching character; 
and all of the conspicuous accomplishments in the domain of 
chemical industry—in fact, its actual growth and development 
—are the outcome of the application of these and other chan- 
nels of knowledge explored by the investigators in pure chem- 
istry. Indeed, we must welcome as one of the most fortunate 
advances in the direction of a solution of the important prob- 
lems of chemical technology the fact that of recent years there 
is a growing tendency to recognize the two paths which alone 
lead thereto—experience and research. The recognition of the 
national essentiality of chemistry has thus profoundly modified 
the once combatant situation respecting pure and industrial 
research; while both groups of investigators, regarding the 
idealistic counsel of Schiller, 

Does strife divide your efforts—no union bless your toil? 
Will truth e’er be delivered if ye your forces rend? 
VOL. v1.—21, 
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have pressed onward, in their different paths, they have found 
a common aspiration, the development of social and industria] 
economy, and therefore constantly draw nearer to a knowledge 
of highest efficiency in mutual covenant. 


CLASSIFICATION OF RESEARCH IN PURE CHEMISTRY 


Research in pure chemistry is to-day conducted in three 
distinct fields; these classes follow: 


1. Investigation after facts or principles of theoretical interest 
or importance, and which have decidedly no direct bear- 
ing on or relation to present-day chemical technology. 

2. Research conducted from a similar viewpoint, usually aca- 
demic, and for the same purpose—namely, to add to the 
knowledge of pure chemistry—but which is also of tech- 
nical interest. Original work of this type has, in fact, 
constituted the basis of many successful techno-chemica! 
processes. 

3. Scientific inquiry of largely or entirely a theoretical nature, 
resulting from or as a by-path of industrial research: 
research of this nature may only be classed as pure, but 
not infrequently it directly enriches technology. Inves- 
tigatory work thus classified has indeed been active in ele- 
vating industrial chemistry by continuously infusing 
scientific spirit therein. 


It is clear that the last two classes are closely related to 
the purposeful study of manufacturing problems; for research 
of the second type contributes to industrial progress by its sug- 
gestive import, while the third class may be of no greater sig- 
nificance, notwithstanding the fact that it is the outcome of 
planned industrial research; the one is a helpful adjuvant to, 
the other a by-product of, techno-chemical investigation. 


CLASSIFICATION OF RESEARCH IN APPLIED CHEMISTRY 


Investigatory work in applied chemistry now mainly per- 
tains to the intensive study of three types of problems, namely: 

1. The Preparation of Chemical Products.—The techno- 
chemical research of this class is either synthetic or engineer- 
ing. It is in synthetic chemistry that pure chemical science 
receives the most due in industry, particularly because of the 
synthetic production of pharmaceutical substances. Many of 
the noteworthy accomplishments in this field have been ef- 
fected in laboratories of factories. The chemical engineering 
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division of this class of investigation relates to the improve- 
ment of existing processes and to the discovery of new pro- 
cedures of manufacture. 

2. Research Having for Its Object the Ascertainment of 
Uses of Manufactured Products.—In the pharmaceutical prod- 
ucts industry, research of this type is conducted in intimate co- 
operation with pharmacology, chemo-therapeutics, bacteriology, 
and commercial science. In the heavy chemical industry, the 
line of inquiry is, of course, almost entirely chemo-economic in 
nature. 

8. The Elaboration and Perfection of Analytical Methods, 
the indispensable aids in the control of manufacturing opera- 
tions. 

THE DEVELOPMENT OF INDUSTRIAL RESEARCH 


Stupendous developments in industrial research have taken 
place during the past decade, particularly as the result of the 
realization by manufacturers of the functions of applied chem- 
istry. Manufacturers who have been benefited by the applica- 
tion of science to industry have not been content to await 
chance discoveries, but have established well-equipped labora- 
tories and strong research staffs. Further incentives in this 
direction have been provided by the industrial progress 
achieved in Europe by similar means and by the influx of many 
scientifically trained men, principally from Germany. Then, 
too, a tendency toward national economy and a fear of the de- 
pletion of certain natural resources have directed attention to 
the importance of the scientific conservation of these unre- 
placeable assets. Moreover, some large industrial corporations 
have found it expedient to keep before the public the fact that 
investigations on a large scale ultimately bring considerable 
benefit to the community generally; that every scientific discov- 
ery applied in industry reacts to the public gain; and that con- 
sequently great industrial organizations are justified, since it is 
only where there are large aggregations of capital that the most 
extensive and productive research facilities can be obtained. 
There are a large number of manufacturing corporations and 
associations of manufacturers whose annual expenditures on 
research range from $50,000 to $500,000, and the tendency for 
each important industrial firm is towards the establishing of 
its own research laboratory. Certain of our research labora- 
tory forces have been increased from 250 to 400 per cent. in the 
last ten years, and, since August, 1914, the staffs of a number 
of the largest laboratories have been enlarged from 25 to 100 
per cent. 
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The research work thus commenced by corporations appears 
to develop through certain more or less well-defined stages, ac- 
cording to the character of the industry. These stages may be 
presented as follows: 


1. Research Applied to the Elimination of Difficulties in 
Manufacturing 


In every industrial organization difficulties regarding ma- 
terials and processes employed inevitably arise, tending to pre- 
vent smooth working and desirable economy. To overcome 
these troubles, investigation is necessary, which, if well planned 
and conducted thoroughly, locates the exact cause of the difi- 
culty and eventually leads to its elimination. Some manufac- 
turers may be content in such cases to apply rule-of-thumb 
methods, which, while occasionally effecting a temporary al- 
leviation, do not preclude a fresh outbreak of similar trouble in 
the same or some other form. Progressive firms do not, how- 
ever, resort to empiricism, but provide organized means for in- 
vestigating and eliminating manufacturing difficulties, and the 
extent to which it is necessary to apply science to this end de- 
pends upon the nature of the product and the complexity of 
the manufacturing processes involved. In the largest manu- 
facturing firms of every industry there is now usually ample 
scope for a scientific staff and laboratory facilities to deal with 
techno-chemical troubles. At least six American organizations 
have sixty or more research chemists engaged in this field of 


industrial research. 


2. Research Having Some New and Specific Commercial Object 


This variety of industrial research involves an intelligent 
appreciation of the trend of development of manufacture and 
the possible applications of a product, and a close study of the 
scientific features and new discoveries that will pave the way 
for its successful manufacture. Frequently the appreciation 
of the need in industry, for some new tool, method, or material, 
stimulates a deliberate search for means to satisfy that demand. 
Or, again, the development of manufacturing methods for pro- 
ducing commodities heretofore brought to a high state of per- 
fection in some other locality or country may involve the devel- 
opment of appliances and processes of which no previous experi- 
ence has been obtained. 

1On the development of research, see Fleming’s “ Industrial Research 
in the United States of America,” a report to the Department of Science 
and Industrial Research, London, 1917. 
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Many captains of industry have been sufficiently far-sighted 
to provide extensively for research of this character, and such 
facilities have been turned to very profitable account in connec- 
tion with new industries developed since the outbreak of the 
World War. In many cases these laboratories not only supply 
the works with new inventions and discoveries, but are used 
to carry on the manufacture of products with which the works 
themselves are not well suited to deal. In fact, the research 
laboratories of a number of corporations pay their own way 
out of the profits arising from the sale of commodities thus pro- 


duced. 


8. Researches in Pure Science with no Specific Commercial 
Application in View 


Among the most progressive firms there is a growing appre- 
ciation of the fact that almost every discovery in science ulti- 
mately may have influence on industry. The General Electric 
Company, the Eastman Kodak Company, and other American 
organizations devote increasing attention to research of this 
character, and in some cases special laboratories for this pur- 
pose have been installed which are quite distinct from the main 
research laboratories. This may be viewed as a very far-see- 
ing business policy, directed to outstripping competition by the 
continuous provision of discoveries, which may sooner or later 
be turned to industrial account. It is recognized that in such 
cases there is a probability of a great deal of the new scientific 
knowledge thus obtained being only of limited use to the par- 
ticular industry concerned. On the other hand, one successful 
discovery may result in such important industrial gains as to 
outweigh by far the cost of all the abortive research. 

Researches of this type have carried a broader scientific 
spirit into the field of industrial investigations ; and, while there 
is still much room for improvement in this direction, the signs 
of the times are encouraging. Important industrial research 
laboratories are taking a continually wider point of view with 
respect to the early publication of scientific data. 


4. Research Applied to Public Service 
Many industries and public utility companies find that the 
market for their products can be increased by a careful inves- 
tigation of their customers’ needs. Especially does this appear 
to be the case with electrical power supply companies, some of 
which maintain research laboratories for the investigation of 
new uses for electrical energy. 
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5. Research for the Purpose of Establishing Standard Methods 
of Testing and Standard Specifications Connected with 
the Purchase of Raw Materials 


Large firms and associations carry out a considerable 
amount of investigation mainly with this object in view, and 
efforts of this kind are to a considerable extent rendered of 
common value through the channels afforded by the American 
Society for Testing Materials, of which the leading corpora- 
tions are members. The Refractories Manufacturers Associa- 
tion, the United States Steel Corporation, the Barrett Company, 
the Gulf Refining Company, and the Barber Asphalt Paving 
Company are among those which are active in research of this 
nature. 

An examination of the methods of industrial research must 
start with the admission that the most important discoveries 
have arisen from the work of men of science who have drawn 
their inspiration from the “supreme delight of extending the 
realm of law and order ever farther toward the unattainable 
goal of the infinitely great and the infinitely little.” Wohler, 
a pure investigator, by his classical experiments on the syn- 
thetical production of urea, originated a new branch of science, 
organic chemistry, which has constituted the basis of the great 
industries connected with dyes, foods, drugs, petroleum, ex- 
plosives and other commodities An English chemist, Sir Wil- 
liam Perkin, discovered in 1856 the first aniline dye, “‘ mauvine,” 
and thus laid the foundation of an enormous chemical industry. 
The late Sir William Ramsay remarked that it would have been 
impossible to predict, when Hofmann set Perkin as a young 
student at the Royal College of Chemistry to study the prod- 
ucts of the base aniline, produced by him from coal-tar, that 
one dye factory alone would at a later date possess nearly 400 
buildings and employ 350 chemists and 5,000 workmen. Other 
examples in the chemical field are the work of Schénbein, a 
Swiss schoolmaster, whose investigation into the action of nitric 
acid on paper and cotton resulted in the production of nitro- 
cellulose; and, in the physical field, Faraday’s work on induced 
currents, upon which are based electric lighting and traction 
and the utilization of electricity as a motive power and for the 
transmission of energy. 

The history of science shows, however, that the work of the 
“pure” scientist generally breaks off at a point before the in- 
dustrial application of his discoveries is reached, either because 
he has no interest in or aptitude for this aspect of the work, 
or because the industrial application has to wait for some scien- 
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tific advance in another direction. The chemist who discovers 
a new organic compound may not consider himself under any 
obligation to investigate its utility in medicine; or the discov- 
erer of a new rare earth may have no interest in its applicabil- 
ity in the manufacture of incandescent gas mantles. Some 
pause between scientific discovery and its industrial application 
is indeed almost inevitable, except in laboratories where the 
pure-research department hands over discoveries immediately 
to the industrial-development department. It is appropriate in 
this place to consider the history of aluminum, which was 
discovered by Wohler in 1827. For some twenty years, the 
new element remained of academic interest only. In 1855, 
Henri Sainte Claire Deville’s study of the metal, encour- 
aged and subsidized by Emperor Napoleon III., reduced the cost 
of production to $90 a pound; and, by improvements in the 
method of manufacture, the price was further reduced to $12.50 
a pound in 1888. In that year Castner’s new process for the 
manufacture of sodium brought about a further reduction of 
the price of aluminum to $4 a pound. But this success was 
soon eclipsed, for in the following year the electrolytic method 
of producing aluminum revolutionized the industry. The 
American consumption of aluminum produced by this method 
is estimated at over 100,000,000 pounds a year, whereas it 
amounted to but 283 pounds in 1885 and about 1,000,000 pounds 
in 1895. Another often-quoted example comes from the arti- 
ficial production of indigo. The pure research of Liebig and 
Baeyer on the constitution of indigo was elucidated and de- 
veloped through Kekulé’s theoretical work in 1869 on the ar- 
rangement of the atoms in the molecule of indigo; and in 1880 
Baeyer discovered a method for the industrial production of 
the dye. The problem was taken over by a famous firm of 
chemical manufacturers—the Badische Anilin-und-Soda-Fa- 
brik, of Ludwigshafen. It is said that twenty years of patient 
investigation and an expenditure of about $5,000,000 were de- 
voted to the work. The artificial production of indigo is now 
carried out on a large scale, both here and abroad. 

The scientific worker occasionally undertakes the commer- 
cial exploitation of his discoveries. The establishment of the 
celebrated Jena glass works at Leipzig resulted from the in- 
vestigations of Abbe, assisted by Schott, on the chemico-phys- 
ical principles which underlie the manufacture of optical glass. 
Abbe recognized from the first that the position of the optical 
glass industry, which depended at that time on a few individuals, 
was unsatisfactory, in view of the possible stoppage of sup- 
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plies indispensable to many of the sciences; but he doubted 
whether private initiative, without strong backing, could meet 
the case. The researches were, however, subsidized by the 
Prussian Bureau of Education and the Diet of the Kingdom; 
and, when completed in 1883, the necessary capital was forth- 
coming and an important industry was established. The at- 
tempt to establish a dye factory in England, at the time of Sir 
William Perkin’s discoveries, ended disastrously. The rea] 
reason why the industry left that country, according to H. A. 
Roberts,? was the death of the prince consort, who had induced 
Hofmann to accept an appointment at the Royal College of Chem- 
istry in London. After the death of the prince, Hofmann was 
attracted back to Berlin; his companions followed him, and took 
with them much of the expert knowledge of aniline dyes. W. 
F. Reid has controverted this opinion with respect to Hofmann’s 
influence on the dye industry. He is authority for the state- 
ment that at that time English chemists controlled the dye 
manufacturing business by their patents, and made so much 
money out of it that they ceased to care whether the industry 
developed further or not; and that, when the matter dropped, 
the Germans took it up, and, by skill and patience, developed it 
to an enormous extent. The United States now has a firmly 
established dye industry, the result of activity during the past 
three years. 

Enough has been said to indicate how important is the part 
which the academic worker has taken in the development of 
applied science. It should not be inferred, however, from the 
examples quoted, that valuable results are obtained only from 
scientific workers of the highest intellectual powers. Many ex- 
amples could be given of discoveries by young and inexperi- 
enced men of factory processes of great commercial value, but 
comparatively simple in character. 


THE LURE OF INDUSTRIAL RESEARCH 


From all of our prominent institutions of learning, the com- 
bined lure of great research opportunities and of much larger 
financial returns has taken from academic life many of the 
promising young men on whom the country has been depending 
for the filling of university chairs as the older men now holding 
them gradually age and retire. Unless prompt measures are 
taken there will result in a few years such a dearth of first- 
class tried material for professorships that second-rate men 
will be placed where the national welfare needs the best, and 


2 Paper read before the Royal Society of Arts, February 28, 1912. 
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third- and fourth-rate men will be occupying positions wherein 
there should be young men of the highest promise in the period 
in which they are reaching full maturity. Indeed, it is greatly 
to be feared that even now we are witnessing a gradual lower- 
ing of standards in the science departments of our universities. 
It would be futile to appeal to the manufacturers not to call 
the men they need, although in the not distant future they will 
suffer most severely from the situation which is developing, if 
the present tendencies remain unchecked; for while our indus- 
tries can provide for any urgently required research in pure 
science, it will never be safe for the nation to depend on the 
industrial laboratories for its progress in science, and men 
gifted with the genius for investigation must also be trained in 
and secured from the universities. The only possible source of 
relief lies with the presidents and trustees of our great univer- 
sities. The authorities should recognize the fact that their in- 
stitutions have now entered a period of severe competition be- 
tween the industries and academic life for research chemists 
and engineers of the highest type and greatest promise. They 
have already learned the only method of meeting this competi- 
tion successfully, for they have faced the same problem in two 
other professions, medicine and law: because of the tremendous 
financial attractions of the practise of these professions, the 
most progressive universities have simply put their law and 
their medical faculties on a higher, more nearly professional 
scale of endowment of professorships than obtains for their 
other faculties. They must take the same measures with their 
science staffs; it is primarily a question whether they can be 
awakened to that need now or whether they will let the country 
suffer from their lack of foresight and let us learn from the 
most efficient of our teachers, bitter experience. Wise provi- 
sion now would not only safeguard our present standing in a 
critical period of our history, but in this time, when the im- 
portance of science and especially of chemistry has been brought 
home to our young men as never before, the new attitude, prop- 
erly announced, would attract a large proportion of the men of 
brains, talent and ambition, who enter professional life, but 
prefer to study law or medicine as holding out much greater 
opportunities for the satisfying of their ambitions. 

The manufacturing world will, however, always attract from 
our universities able investigators of pronounced energy who 
are anxious to do things on a large scale. On the other hand, 
those who are profoundly interested philosophically in the 


*See Stieglitz, J. Am. Chem. Soc., 39 (1917), 2095. 
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nature of things will plan and conduct their researches without 
special thought of pecuniary or practical outcome and without 
serious regard for exigency, and from such investigations must 
come primarily any great discoveries of new principles which 
still remain to be made—and many such are still in the future. 
Researches of this type will always allure men of thought as 
contra-distinguished from men of action; and the real home of 
these investigators is the university because the time factor is 
there of secondary consideration. The volume, range and qual- 
ity of industrial research are certain to continue to increase 
largely in the immediate future and the relative amount of 
time spent on pure research may decrease. It is not thought, 
however, that there will ever be any diminution in its absolute 
amount, and the leading advocates of industrial research are the 
first to urge the encouragement of pure research. Any gen- 
eral curtailment of research in pure science would be a most 
serious calamity. Scientific laws can not be reasonably applied 
until they are understood; therefore, research in pure science, 
which establishes the underlying foundation of the applied 
sciences, essentially precedes any efficient application of these 
laws. Hence, at least chronologically, the fertile investigator 
in pure science must also come first. 
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THAT will be the effects of the war on the future of Amer- 
WU ica and Europe? Answers to this question are so vital 
to us just now, that it is little wonder we have all but forgotten 
the Orient. The Revolution in Russia seems to be so closely 
connected with the fortunes of the war that we feel its every 
throb; at the same time, it was only the day before yesterday 
that monarchy was overthrown in China and a republic estab- 
lished. The capture of Jerusalem was celebrated yesterday; 
it will be forgotten to-morrow. 

Out of the wrecks of the World War will arise a new situa- 
tion in the Orient—a situation in which the people of the 
Orient will be free to direct the development of Eastern culture 
along the lines of their own peculiar genius. Can any one 
imagine that the nations which have been fighting for the in- 
dependence of the small states of Europe will after the war 
permit themselves to interfere with the peaceful progress of 
the people of the Orient? As by a great tidal wave the world 
is being swept of the notion that it is given to some nations to 
rule and to exploit, and others to be ruled and exploited. The 
Great War is surely lifting the white man’s burden in the 
Orient. Our war-time sympathy for the Russians, the Poles, 
the Serbs, and even the peoples of Austria-Hungary and 
Turkey, has increased our respect for the non-military or what 
Tagore calls the no-nation peoples of Asia. It is hardly to be 
imagined that after the war this world will be a very com- 
fortable place for those who attempt the exploitation of the 
weak nations of Europe or the no-nation peoples of Asia. We 
refuse to believe that after this titanic struggle any outside 
power will be permitted to take possession of Kiachow, because 
of the killing of two German priests by a band of irresponsible 
ruffians; or that Port Arthur will be seized, because a foreign 
navy finds the winter there not quite so severe as at Vladi- 
vostok; or that the gateway to a “foreign” park in Shanghai 
will be decorated with such a sign as “Chinese and Dogs not 
Allowed.” 
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It is a fact that in political organization, in militarism, and 
in some other respects the peoples of the Orient have not kept 
pace with the peoples of the Occident. But in this hour of re- 
construction—or, shall I say, destruction—it may happen that 
some of our tests of progress and culture will be discarded. In 
the light of new standards the civilization of the Orient will be 
rejudged. The peoples of the East may yet come to be regarded 
as the equal of any other people in culture and in physical fiber. 
An Asiatic renaissance is due. And what an opportunity 
awaits the critical historian! The mystery of the Orient wil! 
turn out to be little more than the mystery of ignorance—the 
awe of things unknown. “The East is East and the West is 
West” promises to become as obsolete as it is meaningless. 

Those who undertake the impartial investigation of Oriental! 
culture will be impressed with the fact that Asia has made 
many significant contributions to world civilization. Take 
China as an example. It has been the custom in certain quar- 
ters to speak patronizingly of the “long sleep” of China; but 
China’s “long sleep” was one of enlightenment, while Europe 
was engaged in warfare and bloodshed. “In invention, me- 
chanical and engineering aptitudes the Chinese have always 
excelled,” says Professor Herbert A. Giles in his work on “ The 
Civilization of China,” “as witness—only to mention a few— 
the art of printing, the water-wheels and other clever appliances 
for irrigation; their wonderful bridges (not to mention the 
Great Wall); the taxicab or carriage fitted with a device for 
recording the distance traversed, the earliest notice of which 
takes us back to the fourth century A.D.; the system of finger 
prints for personal identification, recorded in the seventh cen- 
tury A.D. . . . Add to these the art of casting bronze, brought 
to a high pitch of excellence seven or eight centuries before 
the Christian era, if not earlier . . . the cultivation of the tea 
plant from time immemorial; also the discovery and manufac- 
ture of porcelain some sixteen centuries ago.” 

The Chinese invented the mariner’s compass in the eleventh 
century B.c. It was used by the Arabs in the ninth century 
A.D., and later it was employed by the Europeans. Gunpowder 
was first made in China. The idea of paper originated in 
China in the year 75 A.D. The Middle Kingdom was the first 
country to weave silk with a pattern. In 166 A.D. the Roman 
Emperor Marcus Antoninus sent an embassy to China by sea 
to get Chinese silk. Moreover, China constructed a really won- 
derful canal system. Indeed, the Grand Canal in China is per- 
haps the oldest canal in the world. The Chinese commenced to 
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dig this big ditch in 486 B.c. and they did not complete the task 
till eighteenth century A.D. While the Panama Canal, of which 
we are so justly proud, is about 50 miles in length, the Grand 
Canal is a thousand miles long. It is still used for commercial 
purposes. Then there is the Great Wall, which has long been 
considered one of the seven wonders of the world. This wall, 
built against the inroads of Mongol horsemen, is two thousand 
miles long. It has been carried over precipitous hills and 
almost inaccessible mountains. “ No other work of man,” says 
Professor Albert Bushnell Hart in his “‘ Obvious Orient,” “ com- 
pares with the Chinese Wall for the human labor which it cost. 
It contains the mass of a hundred pyramids; its masonry would 
build a dozen Romes or fil! six Panama Canals.” 

Nor should one forget the immense debt which the world 
owes to Asia Minor, Mesopotamia, Persia and India. But the 
space at my command compels me to limit myself to a few ob- 
servations on India. Of the many things of lasting value which 
Hindustan has contributed to civilization I can mention only a 
few. The world owes the decimal notation to the Hindus. 
Without a decimal notation arithmetic as a practical science 
could not have been of much value. The Hindus developed 
algebra to a very remarkable degree. 

Arabian writers translated Hindu works on algebra in the eighth 
century, and Leonardo of Pisa learnt the science from the Arabians, and 
introduced it in modern Europe. 
Geometry was first discovered in India. It was the necessity 
of constructing Vedic altars according to fixed rules that gave 
birth to this science. Mr. R. C. Dutta in his monumental 
work, “History of Civilization in Ancient India,” says that 
“the Hindus had discovered the first laws of geometry in the 
eighth century before Christ, and imparted it to the Greeks.” 
There is reason to believe that the earliest teachers of trigo- 
nometry were also the Hindus. That they had developed a 
high degree of civilization will be evidenced from the fact “ that 
the exact anatomy of the human body was known to the Hindus 
so far back as the sixth century B.c., that surgery was an ap- 
plied science in India during the early centuries of the Christian 
era; that the first hospitals of the world were built by Hindu 
scientists and philanthropists, that the application of minerals 
to therapeutics is very old among the Hindu medical practi- 
tioners, that zinc was discovered in India before the time of 
Paracelsus, and that circulation of blood was known before 
Harvey.” 

India knew something also of the theory of evolution “ cen- 
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turies before Spencer established it scientifically, or Darwin 
applied it to man’s story, or Huxley bore down with it so ag- 
gressively on faith. It was the cardinal doctrine of the sages 
in India.” Dr. R. Heber Newton in his article on “ The In- 
fluence of the East on Religion” published in an issue of Mind 
not long ago wrote as follows: 

Confirmed idealist as was the Hindu philosopher . . . he could speak 
of the material world only in terms of mind. Evolution became the doc- 
trine of the progressive unfolding of life through the action of an Infinite 
and Eternal Spirit. It was, it is, the history of the Divine being. It 
was, it is, a religion. And this Eastern wisdom our Western world can 
not reject as an alien conception when not alone idealist philosophers like 
Berkeley hold it, but savants like Huxley confess that, as between the two 
conceptions of idealism and materialism, they would have to take the first 
theory. 

To enter upon an extensive discussion of the various phases 
of Hindu culture is beyond the scope of the present paper; 
suffice it to say in the words of Professor Rawlinson that 
“there is scarcely a problem in the science of ontology, psychol- 
ogy, metaphysics, logic, or grammar, which the Indian sages 
have not sounded as deeply, and discussed as elaborately, as the 
Greeks.” It may therefore be confidently said that from Asia 
came the sparks of science and literature which opened the 
way for Europe’s material progress. 

Important as all these contributions are, they are but trifles 
compared to Asia’s gift to the spiritual welfare of the human 
race. The East is the home of religions. All the great re- 
ligions of the world, which have stood the test of time, have 
come from the East. Hinduism, Buddhism, Confucianism, 
Zoroastrianism, Mohammedanism—all had their birth in the 
East. Real Christianity—that is, Christianity uninfluenced by 
Greek speculation, Roman institutionalism, and medieval scho- 
lasticism—is an Asiatic religion. The Nazarine Christ himself 
was an Asiatic of Asiatics. 

No one need conclude, however, that Asians were al! ab- 
stract thinkers, closet philosophers. Careful students of Orien- 
tal history know that the Asian is both a religious and a politi- 
cal animal. It is a fact that the “ Hindus had developed repub- 
lican city-states of the Hellenic type and clan-commonwealths 
and village institutions of the folk-moot type, that the first, most 
extensive and centralized empire of the world was the Hindu 
empire of the Mauryas (fourth to third century B.c.), that a 
census of a people according to social and economic status was 
actually undertaken in the fourth century B.c., that the Hindu 
generals could organize and manipulate a regular standing army 
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of 600,000 infantry, besides a vast cavalry and an efficient 
camel-corps and elephant-corps.” From the earliest times 
down to the twelfth century A.D., Hindus, Chinese, Mongols, and 
Saracens made themselves rulers and conquerors wherever they 
went. Indeed, Asian Charlemagnes, Fredericks, and Napoleons 
are almost countless in number. In the beginning of the thir- 
teenth century Genghis Khan and his followers went into 
Europe and conquered Russia. The Russian princes became 
the dependents of the great Khan, and had frequently to seek 
his far-distant court, some three thousand miles away, where he 
freely disposed of their crowns and sometimes their heads. 
For over two centuries Russia paid tributes to an Oriental po- 
tentate. It was not until about the close of the fifteenth cen- 
tury that the princes of Moscow were able to free themselves 
from the Mongol yoke. And yet as late as in 1547, writes a 
modern historian, 

Ivan the Terrible assumed the Asiatic title of Tsar, which appeared 
to him more worthy than that of king or emperor. The costumes and 
etiquette of the court were also Asiatic. The Russian armor suggested 
that of the Chinese, and their head dress was a turban. 

Consider again another race of conquerors from Central 
Asia, namely, the Turks. The Osmanali Turks started in their 


career of conquest in the thirteenth century. They advanced 
to southeastern Europe, and captured Constantinople itself in 
1453. At its greatest height in 1683 the Ottoman state ex- 
tended its sway almost to the very gates of Vienna. 

Professor Benoy Kumar Sarkar in his scholarly work, “ The 
Chinese Religion through Hindu Eyes,” rightly said: 


The darkest period of European history known as the Middle Ages is 
the brightest period in Asia. For over a thousand years from the acces- 
sion of Gupta Vicramaditya to the throne of Pataliputra down to the cap- 
ture of Constantinople by the Turks the history of Asia is the history of 
continuous growth and progress. It is the record of political and com- 
mercial as well as cultural expansion—and the highest watermark at- 
tained by oriental humanity. . . . It was the message of this orient that 
was carried to Europe by the Islamites and led to the establishment of 
medieval universities. In describing the origin of Oxford, Green remarks 
in the “History of the English People”: “The establishment . . . was 
everywhere throughout Europe a special work of the new impulse that 
Christiandom had gained from the Crusades. A new fervor of study 
sprang up in the West from its contact with the more cultured East. 
Travellers like Abelard of Bath brought back the first rudiments of phys- 
ical and mathematical science from the schools of Cordova or Bagdad. 


Some may say that the Oriental system of government was 


not democratic. The charge is perhaps true. One must re- 
member, however, that the democratic state is after all of very 
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recent growth. It is safe to assert that there was no true 
democracy in Europe before the French Revolution. Germany 
still bends her knee before a divine-right kaiser. Although the 
formal constitution of modern Italy dates back to 1848, the 
Italians did not have a national government till 1861. France 
suffered from horrors of untold chaos and confusion, and waded 
through seas of blood before she was able to establish a stable 
government in the Third Republic in 1870. The English goy- 
ernment in the eighteenth century was praised with great en- 
thusiasm by Voltaire in his “ Letters on the English” and by 
Montesquieu in his celebrated work, “ The Spirit of the Laws”’: 
but after the French Revolution, the same English government 
was found to be medieval in its backwardness. The English 
Parliament of that time, says a historian of modern Europe, 
was “only a council of wealthy landlords and nobles who often 
gained their seats by bribery and could not be said to represent 
the nation, which had, indeed, little to do with their election. 
The English law was still shockingly brutal; citizens who did 
not accept the Thirty-nine Articles were excluded from office; 
and education was far from the reach of the masses.” It is also 
a matter of common knowledge that universal manhood suffrage 
did not exist in Europe even during the first half of the nine- 
teenth century. 

These facts are sometimes lost sight of by European critics 
when they pass judgment upon the Oriental system. With 
their eyes fixed on their own time, they pass upon the entire his- 
tory of Oriental culture extending through thousands of years. 
The comparison is unjust and unscientific. 

A comparison of the civilization of Europe and Asia people 
by people, epoch by epoch, century by century, reveals the 
truth that up to the time of Napoleon “the East and the West 
were practically equal in science and sociology and other 
branches of human thought and endeavor.” The question may 
now be asked, What caused the divergence in development in 
the modern period? The answer is clear: it was the industrial 
revolution, due to mechanical inventions, which led Europe to 
follow a different course. Steam was first applied to industrial 
uses in England in 1815. It was not applied to industries in 
France and Germany till 1835 or later. This industrial revo- 
lution in the nineteenth century had no counterpart in Asia. 

Because Asia had not advanced along modern industria! 
lines, Europeans have sometimes been inclined to consider 
themselves as belonging to an inherently superior race. But 
this assumption of racial superiority is open to serious doubts. 
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Indeed, the verdict of modern ethnological science seems to be 
that there is no such thing as an inherently superior or an in- 
herently inferior race. History frequently has the unpleasant 
knack of repeating itself. ‘“‘ Yesterday Asia stood on the heart 
of Europe; to-day Europe stands on the heart of Asia.” The 
masters of to-day may be the slaves of to-morrow. It is, of 
course, freely admitted that there are differences between the 
East and the West; but these differences are superficial, and 
not fundamental. At the same time it must be admitted that 
there is a fundamental identity of the human ideals of Asia and 
Europe. It must be conceded by unprejudiced observers that 
for all practical purposes the peoples of these two continents, 
given the same conditions, are essentially equal in intellect, in 
ethics, and in martial prowess. I am willing to go even fur- 
ther, and admit without argument that in all cardinal virtues 
Asians and Europeans stand on the same footing, and that in 
all cardinal vices they are equally degenerate and equally to be 
condemned. To an Asian who has not lost his historical per- 
spective it is unthinkable that the white countries are superior 
just because they are white: to him such a theory is a myth or 
a fable. 

It is in the modern epoch that the people of Asia have been 
confronted with a really gigantic problem—the problem of 
foreign domination. With one or two exceptions, almost all 
Asia and its adjacent islands have been brought either under 
the direct control of Western nations or within their spheres 
of influence. According to Professor Hornbeck the total Euro- 
pean possessions in Asia are 9,500,000 square miles with a 
population of 400,000,000. And we are told by Dr. Paul S. 
Reinsch, the present American ambassador at Pekin, that most 
of these territorial gains have come through “ deceitful selfish- 
ness, rapacity, and bloodshed.” In the year 1900, the “mailed 
fist” Kaiser invented the crude slogan of the “ Yellow Peril” 
—a thing which exists only in imagination. Professional war- 
makers, however, both in America and Europe have been in- 
dustriously bombarding their countrymen with pamphlets, ad- 
dresses, and newspaper articles in an effort to prove that the 
hosts of Asia threaten to overrun Europe and America. It is 
safe to say emphatically that the Yellow Perii does not now and 
never did exist. On the other hand, the White Peril did exist 
—at least when at the time of the Boxer rebellion in 1900 the 
German Kaiser instructed his troops to “be as terrible as At- 
tila’s Huns,” or when in 1914 the same Kaiser of the “mailed 
fist” addressed his Army of the East in these words: 
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Remember that you are the chosen people! The spirit of the Lord 
has descended upon me because I am Emperor of the Germans. I am the 
instrument of the Almighty. I am His sword, His agent. Let them 
perish, all the enemies of the German people! God demands their destruc- 
tion; God who, by my mouth, bids you do His will. 


To be sure there were critics who held that the European 
domination of Asia was justifiable because the European sys- 
tem of government and industry is characterized by order, 
discipline, and efficiency. But since these attributes—order, 
discipline, and efficiency—have appeared as the chief virtues 
of the Prussian system—a system which the whole civilized 
world has pledged itself to destroy—this argument has indeed 
faded a bit. 

We must never forget that Asians are human beings. They, 
too, have “eyes, hands, organs, dimensions, senses, affections 
and passions.” They could not possibly be kept in bondage for- 
ever to any foreign power. Autocracy in this second decade 
of the twentieth century, whether in the East or in the West, 
is opposed to science, reason and ethics. Autocracy is the 
sworn foe of democracy. Autocracy is dramatized barbarism. 
Can it be that the thousands upon thousands of Asians who 
have given their lives and their all in this war of civilization 
since August, 1914, with the expectation of bringing democracy 
into all parts of the world have died in vain? 

Our great President, the acknowledged spokesman of the 
allied nations, has declared that we are in this struggle to make 
the world a safe place for democracy. These words of hope 
and cheer have been acclaimed by the nations of the Orient as 
those of a prophet. Who shall now say that the “world” to 
which our President referred in his immortal message does not 
include the continent of Asia—Asia which is inhabited by more 
than half of the human race? Is not the Orient with its teem- 
ing millions really a part of this world which is visioned for 
democracy? At the close of the great conflict, for which the 
Oriental peoples have made great sacrifices, will they not have 
the right to ask for an assurance of the Westerners that they 
are really their friends and brothers? Nationality is being 
accepted everywhere as a principle. Not only Roumania, 
Servia and Belgium, but all countries, great and small, al! 
peoples, white or yellow, have a right to a national existence. 
In our relations with the Orient shall we deny this principle 
which has become the mainspring of our action? 

Asia is already proceeding on the theory that after the war 
there will be the most friendly understanding and cooperation 
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between the East and the West. Moreover, at this parting of 
ways Asian leaders of thought are prepared to take a leaf 
from the book of American experience. Asian statesmen are 
considering nothing less than a Monroe Doctrine for Asia—a 
doctrine which will declare that the Asian continent shall not 
be considered a place for future colonization by European 
powers, and that any attempt to extend the European system 
to any portion of the Orient will be considered an act of de- 
liberate unfriendliness. And just as the American Monroe 
Doctrine checked the intervention of the Holy Alliance in the 
affairs of the New World in the nineteenth century, so the 
Asian Monroe Doctrine will be expected to stop the exploita- 
tion of unholy imperialism in Asia in the twentieth century. 

The countries of Asia by their fundamental identity of eco- 
nomic, social, religious, and intellectual life are a unity. The 
nations of the Orient by geographical proximity and by natural 
sympathy are friends. They are natural allies. Being con- 
scious of their common interests, they are willing to act to- 
gether. They insist that trade and commerce should not be 
used as a cloak of unscrupulous financial imperialism; they de- 
clare that taking possession of their property under the dis- 
guise of building railroads, operating mines, and otherwise ex- 
ploiting their natural resources are not and can not be the final 
judgment of justice. 

It is, therefore, highly significant that the people of the 
Orient with a view to their own security and well-being, as well 
as for world peace, are prepared to assert a Monroe Doctrine 
for Asia. This would not mean the expulsion of all Europeans 
from Asia—as the Jews, for instance, were driven out of Spain. 
It will only imply the end of foreign domination in the East, 
the indefinite continuance of which spells Asian degradation, 
Asian bankruptcy and Asian suicide. Any wrongs that may 
have been perpetrated in Asia, of course, must be redressed; 
but not by the commission of similar wrongs. A policy of re- 
venge, of vindictive action, will not be in keeping with the 
traditional character of the Orient, which is generous and for- 
giving. Asian-European problems should be solved not through 
bloodshed, but through mutual understanding, sympathy, 
friendship, and enthusiasm for humanity. 

The Hon. Iichiro Tokutomi, a crown member of the House of 
Peers of Japan, in explaining the object of this proposed doc- 
trine of Asian public law in the Japan Chronicle of January, 
1917, writes: 


By the Asiatic Monroe Doctrine we mean the principle that Asiatic 
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affairs should be dealt with by the Asiatics. . . . We do not hold so nar- 
row-minded a view as to wish to drive the Whites out of Asia. What we 
want is simply that we become independent of whites, or free Yellows of 
the rampancy of the whites. ... The Asiatic Monroe Doctrine is the 
principle of Eastern autonomy, that is, of Orientals dealing with Eastern 
questions. . . . We are ready to leave the Europeans to attend to Euro- 
pean affairs, and the Americans to American questions, but we demand 
that they should leave Orientals to attend to their own questions. 

The natural leader of this Pan-Oriental movement is Japan, 
which Professor Roland G. Usher in his “Challenge of the 
Future” rightly describes as “the trustee of the liberty of al! 
Asiatics, the only state capable of loosing the greedy clutch 
upon the Asiatic future.” Nippon is to Asia what England is 
to Europe—what the United States is to all America. Japan 
by universal consent has been admitted to the rank of world’s 
foremost powers. And Japan, having the modern constitu- 
tional government, would be best fitted to guide the nations of 
Asia in their new awakening. Possibly the island empire, 
by reason of its military preponderance, may insist upon a 
certain centralization of power in herself as the chief factor. 
This may cause temporary friction among the nations of the 
Orient; but if that be the road to the ultimate goal of Asian 
emancipation, Japanese leadership will not be questioned, 
neither will there be wanting willing, voluntary cooperation. 

Speaking of Japan’s leadership in Asia, Sir Rabindra Nath 
Tagore writes in the Modern Review of Calcutta: “It does not 
surprise one to learn that the Japanese think of their country’s 
mission to unite and lead Asia. . . . Japan can not stand alone. 
She would be bankrupt in competition with a United Europe, 
and she could not expect support from Europe. It is natural 
that she should seek it in Asia, in association with a free China, 
Siam, and perhaps in the ultimate course of things a free India. 
An associated Asia, even though it did not include the Semitic 
West, would be a powerful combination.” 

The ex-premier of the Republic of China, the Right Hon. 
Shao-Yi Tong, in his thoughtful introduction to the book, “Is 
Japan a Menace to Asia,” gave expression to about the same 
views as Tagore. “China is struggling to be free and she 
should accept cooperation from any quarter that is truly 
friendly,” said Mr. Tong. “Japan is China’s disciple of the 
past, and all far-sighted Japanese believe that ‘Japan without 
China and India is, in the long run, without legs.’ I would 
say that China without Japan and India is without legs... . 
Some Western author has recently said: ‘Japan is an interna- 
tional nuisance and she may easily grow to be an international 
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peril.” We, however, do not look at a rising Japan in the same 
spirit. We wish only that China and India be equally strong, 
that Japan hold her own on the Asiatic continent against 
European aggressors. Then the international nuisance, charged 
to Japan, but really traced to other outside forces, will cease 


to exist, in Asia.” 

It is interesting to note that, although in certain Western 
countries Japan is sometimes made to appear as a menace to 
China, by no means all Chinese share that view. Chinese, as 
well as other Asians, realize that Japan has a paramount in- 
terest in China. And if Japan’s “stake in China is as great as 
that of England in Belgium, we must regard her interests there 
as important in a diplomatic sense as those of England in Bel- 
gium. What justifies the island empire in one continent should 
be held to justify the island empire in the other.” Moreover, 
responsible Japanese officials have always disclaimed any ul- 
terior design upon China on the part of the Mikado’s govern- 
ment. Of the many articles which have appeared on the sub- 
ject in the recent Japanese periodicals, the one by the Hon. 
Heikichi Ogawa, a member of the Japanese Parliament, may be 
considered as representative. Writing in the Japan Magazine 
of Tokio, October, 1917, Mr. Ogawa said in part: 


Japan’s policy in China involves the territorial integrity of that 
country. China is to be the most powerful friend of Japan in this policy. 
No Western Power must be allowed to do in China what Germany is 
doing in Turkey or what England is doing in Egypt. Those who hold 
that Japan entertains motives ulterior to these as regards China need 
not be answered, as they have no proof of their suspicions. When Japan 
has secured western guarantees as to the above policy peace will be as- 
sured and friendship between China and Japan will be permanent. When 
Japan brings China to a position when both can work together for their 
mutual independence and protection the ideal will have been attained and 
accomplished. .. . 

Japan has to see that no part of East Asia becomes a rallying ground 
for western treasure-seekers; the western nations must be prevented 
from dragging the Far East into the squabbles. To carry western 
troubles and disputes into East Asia is to endanger the peace of the 
Orient and sow the seeds of future misfortunes. . . . China is apt to mis- 
understand Japan’s keenness of interest in the matter; she is disposed to 
read into Japan’s policy something of selfish designs. This will be less 
so as China becomes more independent of western powers. When the Far 
East is free from the danger of outside interference it will be more free to 
develop its own civilization and cultivate better forms of government. 
Japan and China are destined to contribute jointly to the progress of 
civilization in the Orient; and the result will be favorable to commerce 
and industry in all countries as well as those of East Asia. 


If there be still any one who harbors the suspicion that, 
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under the disguise of championing Pan-Asianism, Japan con- 
templates destroying, or will be permitted to destroy, China. 
he should read carefully the terms of Ishi-Lansing Agreement 
of November, 1917, and President Wilson’s words of January 
22, 1917. The Agreement, which specifically provides for the 
maintenance and the guarding of the independence and terri- 
torial integrity of China, was entered into between the Tokio 
and Washington governments after the President had declared 
to the whole world “that the nations should with one accord 
adopt the doctrine of President Monroe as the doctrine of the 
world: That no nation should seek to extend its policy over any 
other nation or people, but that every people should be left to 
determine its own policy, its own way of development, unhin- 
dered, unthreatened, unafraid, the little along with the great 
and powerful.” 

In conclusion, it may be stated that whatever happens one 
thing is certain—Asia is slowly finding herself politically. The 
leaven of democracy is working. The principles of liberty and 
democracy are permeating the Asian continent. The Orient 
is advancing toward a new light. There may be stumbling and 
staggering on the way; but surely there will be no permanent 
halting in her progress—it will be steadily forward. Asia asks 
only for security and justice for herself, and betterment for 
the world. She has nothing but a desire to live and work on a 
plane of love and equality with all people. Europe should gov- 
ern her course by the knowledge that she can not be in Asia 
for all the future. Asia will insist on being the mistress of her 
own house. The problem of the relation between the East and 
the West can be satisfactorily solved on only one basis, and 
that is: “ justice for all, love for all, and for all, liberty.” 

It is our hope that from the present welter of frightful de- 
struction and bloodshed there will come substantial gain. It 
is not easy to prophesy; but it is permitted to us to hope that 
this dark calamity will usher in the dawn of a brighter and a 
happier day for the world. And when that happens, may we 
not expect to see arise out of the ruins of this World War a 
superb structure—a structure of common brotherhood of the 
races of the world, brotherhood of international justice, of 
equal liberty and freedom? 
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“ANGLISH-SPEAKING peoples have accomplished great 
E things in the world’s history in the past. They now 
have the opportunity of rendering a service of the highest value 
to the whole world, and of benefiting themselves by the act. If 
the English language were simplified so that it might become 
the international language, English peoples would profit by the 
saving in time and labor, and their international relations 
would be stimulated and aided. 

The idea of the English language becoming the world lan- 
guage is far from being a dream. To a certain extent it is the 
world language now, being more widely spoken than any other 
tongue, its nearest competitors, the German, French and Span- 
ish languages, being far outclassed. In 1801 the English lan- 
guage was spoken by 21 millions, the German by 30, and the 
French by 31 millions; by 1901 there had taken place an amaz- 
ing change in the figures, they then standing English 130, Ger- 
man 84 and French 52 millions. There can be no doubt that 
after the present war is over, the English-speaking peoples will 
take an even more prominent place in world history. 

The English language has one immense advantage over 
every other in that it is made up essentially of about equal 
parts of the languages of the two greatest races of the world, 
the Teutonic and the Latin. It has, moreover, the finest litera- 
ture and a magnificent vocabulary admitting of the fullest and 
most accurate expression. On the other hand, it has several 
points of weakness, one of which is very grave, namely, its 
spelling. The language has an excessively large number of 
irregular forms, it has a rather loose and overlapping set of 
prepositions, and is unnecessarily inflected as regards subject 
and predicate agreeing in number. Making these improve- 
ments would not be a difficult task at all. A committee formed 
to represent all classes of society most affected, including busi- 
ness men in both the domestic and foreign trade, newspaper 
men, authors, scientists, scholars, specialists in spelling reform, 
typists, stenographers, linotype men, and stenotype operators 
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could frame a report, which could then be officially adopted and 
substituted for the present form of the language, very much as 
many countries adopted metric reform, which at first apparently 
presented insuperable difficulties in the way of its substitution 
for the old weights and measures. 

The idea of a world language is, of course, not new. We 
have had Volapiik (1879), Esperanto (1887), and since then 
seven or more artificially constructed tongues for world use. A 
simplified form of one of the languages now in wide use, with a 
minimum number of characters, and each character standing 
always for the same sound, with no unnecessary inflections and 
irregularities, so that it could be learned with a minimum of 
effort, would naturally have great advantages over an artifi- 
cially constructed language. 

Heretofore the study of language reform has been confined 
to scholars, even though many among their number are vio- 
lently opposed to any change. However, when men like Mark 
Twain, William Dean Howells, Professor William James, Colo- 
nel T. W. Higginson, George W. Cable, R. W. Gilder and John 
Burroughs favor spelling reform, there must be something in it. 
Now, apparently the scholar reformers from no fault of their 
own have come about to their wits’ end as to what to do next. 
In their despair these reformers turned to primary education 
for relief, expecting the children to do what their elders had 
failed to accomplish. Spelling reform seems to have come to a 
point where it can neither go forward nor back. Editors, no 
matter what their personal predilections, are compelled either 
to ignore the reform altogether or to use the new forms in the 
most sparing way. Every time a reader accustomed to see 
“through,” for instance, spelled in the usual form comes across 
the word in some publication in the unfamiliar form thru, he 
gets an unpleasant shock. Highly educated readers can stand 
this ; it is good for them; but for the masses it is likely to estab- 
lish an aversion to the new spelling in general. What seems to 
be needed is that, besides the scholars, large classes of our popu- 
lation, which are vitally interested but do not know of it, 
should have the whole question brought to their attention in 
such a way that they will be disposed to make a study of the 
reform from their own standpoints. 

There are three great aspects of this proposed language re- 
form: (1) That of its relation to internation] matters and the 
progress of the race already referred to. (2) That of the sav- 
ing in printed and written matter. If there is a chance for a 
ten per cent. economy here, then in a country whose printed 
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matter each year costs more than a billion dollars, over 100 
million dollars can be saved. (3) That of the saving in elemen- 
tary education. The saving here might be even as high as 
twenty-five per cent. of the children’s time. These matters will 
be discussed a little more fully after the character and amount 
of the saving has been set forth. 

It seems clear that the alphabet adopted should conform to 
the following requirements: (1) Every sound in the language 
should be capable of expression by it. (2) Every letter or com- 
bination of letters should have but one sound equivalent. (3) 
The number of characters should not exceed the number now in 
use, so that they could be put on any typewriter or linotype 
machine. (4) The accent should be given in printed words. 
This could be done by some device, as by leaving a slight space 
before the vowel of the accented syllable when it is not on the 
first syllable. (5) Words having the same sound with a differ- 
ent meaning and often different spellings should be changed so 
as not to duplicate each other in sound. This should be done 
in the interest of clarity of oral speech, and might be accom- 
plished by introducing an additional letter. (6) Double letters 
should be replaced by single ones, as runer for runner, except 
when both letters of a double consonant or vowel are plainly 
heard in ordinary speech. 

The changes just suggested raise the whole question of a 
natural attitude of mind of the great majority toward reform 
of any kind; men may be divided generally as well as politically 
into conservatives and radicals. The majority at first is over- 
whelmingly on the conservative side, but as the evils become 
more and more apparent under discussion, larger and larger 
numbers swing to the radical side. Most men understand a few 
things well, but the vast majority are conservatives the moment 
they come upon a matter they have not carefully investigated. 
Their minds are wrapped in intellectual swaddling clothes, so 
to speak, and of this fact they are totally ignorant. No one is 
so foolish as he who accepts palpable untruths on fallacious 
grounds, and no one is so wise as he who knows what he does not 
know. Most men would think they understood the subject of 
language reform when they really do not. The people of Amer- 
ica think their system of weights and measures as good as any, 
whereas people of metric couintries know they are wrong. Illus- 
trations of this sort might be given ad libitum. In considering 
language reform, especially, the foregoing must be kept in 
mind. Even children may be wiser than their elders, as was 
hinted at by Christ in one place. Children say, The sheeps is in 
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the field, and The horse runed away. By agreement these forms 
could be used just as well as those now in current use. If any- 
thing were gained by retaining the irregular forms, the case 
would be different. 

When we come to pronunciation, we know that there is a 
wide variation in the pronouncing of both consonants and vow- 
els, especially vowels. Doubtless the number of distinct vowel 
sounds now in use might be somewhat reduced by using the 
same character to represent those so close together as to be dif- 
ficult to distinguish from each other. The vowel a in dance is 
pronounced all the way from short a in hat to broad a in all. 
This shows a natural tendency to shade pronunciations, and 
ought to indicate the possibility of compressing the number of 
vowel sounds at least a little. 

There are 26 letters in the alphabet, of which 6 are vowels 
and 21 are consonants, y being both a vowel and a consonant, as 
y in yet and yinmy. This last fact suggests the possibility of 
using some of the other consonants in the same way. The de- 
sirability of this is apparent when it is remembered that six 
vowels represent at one time or another sixteen different sounds. 
If we are to have every sound represented by a single character 
so as to remove all ambiguity, there will evidently have to be 
some doubling up in the use of the letters. 

Merely to show what is possible, and with no intent to 
specially advocate the proposals which follow, suppose that y 
and six other letters function both as consonants and vowels, 
part modified somewhat in form and the others unchanged. By 
this course there-is secured a one-sound-one-letter alphabet 
which satisfies the conditions already stated. Thus, by cutting 
a small piece out of the vertical line in q, it can answer well for 
both qu in quit and a in far without ambiguity. In case of 
uncertainty the consonant could be marked. By this simple 
plan the 62 letters come to represent 33 different sounds. 

A somewhat haphazard search showed these 33 sounds now 
spelled in over 200 different ways, not considering the spelling 
of proper names. It showed nine of these sounds each spelled 
in over a dozen ways! Examination discloses that out of the 
200 spellings of 33 sounds, perhaps 170 are of more or less com- 
mon occurrence and must be learned by every one who pretends 
to read even newspapers. Thus, the difficulty of learning these 
spellings is more than five times as great as it would be with 
the one-symbol alphabet, and that on the assumption that it is 
as easy to learn an absurd spelling as a rational one. Psycho- 
logical experiments show that it is ten times as hard to learn 
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disconnected syllables as to learn those found in connected 
speech. Thus the difficulty of learning these spellings might 
easily be fifty times as great as to learn the one-sound-one-spell- 
ing language. It is almost past belief that English-speaking 
peoples should not cry out against the infamy of asking genera- 
tion after generation to learn all this rubbish when it is not in 
the least necessary. 

Examining the Twenty-third Psalm we find that in the ordi- 
nary spelling there are 455 letters and in the new form 49 less, 
or a saving of 10.8 per cent. Similarly the First Psalm shows a 
saving of 10 per cent. and the Beatitudes 11.1 per cent., the first 
three stanzas of Longfellow’s Psalm of Life 9 per cent.—these 
all being composed mainly of Anglo-Saxon words. A column of 
newspaper matter contained 3,556 letters, of which 286 would 
be saved in the new form, or a little over 8 per cent. It hap- 
pened here that a large number of proper names appeared, 
nearly all spelled as they were pronounced, which brought the 
per cent. down somewhat. Where there is a preponderance of 
words of Latin origin, the per cent. is lowered, since Latin 
words are spelled about as pronounced except for double letters 
and certain endings. 

In 1909 the printed matter in this country cost 737 mil- 
lion dollars. Ten per cent. of this sum is close to 75 million. 
At the present time undoubtedly the value of printed matter 
must run well over one billion dollars annually, and thus offers 
a saving of over one hundred million from this source alone. 
An estimate of the saving from business letters based on the 
number of pieces of first-class mail, places the saving on them 
at perhaps ten million annually; we ignore the loss in social 
letters, as it is hard to estimate this in dollars and cents. 

Let us now consider the educational aspect of the subject. 
When a child starts to school he is already in possession of a 
very considerable vocabulary. As soon as he can master the 
sounds of the 26 letters as found in familiar words, he would 
immediately make available all his knowledge gained through 
oral language. Instead at this point he must begin to learn by 
forced memory the large number of common words which he 
must know in order to read ordinary stories. All his other 
studies begin by being rational and continue to be rational 
throughout his course, namely, nature study, science, mathe- 
matics, history, etc. Why should language demand the irra- 
tional? It comes as a shock to the child’s mind when he first 
meets the irregular spellings. Thus, if he has learned that o 
has a certain sound in the words he has met, he is surprised to 
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find that the word though is spelled with the ugh tacked on 
to O. 

Probably half the time of the eight years of the elementary 
course is given to reading, writing and spelling. If this four 
years could be cut to two by an improved language expression, 
it would undoubtedly result in two years more of general edu- 
cation for all the children, that is they would all be two years 
further along in the course than they now are when they leave 
school. The value of the increased earning power acquired by 
the more extended education could not possibly be less than two 
or three hundred million dollars annually. 

No great reform was ever instituted that did not meet with 
difficulties in its way. A word or two concerning the two or 
three greatest objections to language reform. One of these is 
that libraries, the product of ages of effort, would be made use- 
less. The answer to this is easy. All persons over ten years of 
age would know both the old and the new spelling and could 
read either form, the one as easily as the other. Those under 
ten, if they wanted to be scholars and a very small percentage 
of the whole population could read books out of print, would 
have to learn the old alphabet and spelling. Of course, al! 
important literature, histories, science, and important works 
of learning would immediately be printed in the new form 
of the language, so that the masses would not need to use 
the old language. A second objection to reformed spelling is 
that the derivation and therefore the meaning of many words 
would be lost. The reply to this is that perhaps only one 
or two per cent. ofall persons have sufficient education to make 
this knowledge of any value to them. Dictionaries would nat- 
urally give the old spellings instead of the pronunciations as 
now as parts of the etymologies. The small per cent. could well 
afford to be willing to look up in the dictionary the derivation of 
all words they could not recognize. Vast masses of children 
now look up such words as receive and believe and forth- 
with forget what they took pains to find out, because it is so 
easy to be confused in this way, especially for minds that do 
not hold spellings well. 

The third objection, that the plan is impracticable, is the 
easiest of all to answer. The new form of the language is so 
much like the old, having precisely the same sounds, so many 
letters used with exactly the same value, and is so simple, that 
trained linguists could actually learn its elements in a few 
minutes and read the language with facility in a few hours. 
The ordinary constant reader would be able to master the alpha- 
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bet in a couple of hours, and with a few days of practice would 
be reading the new form with considerable ease. Other readers 
would shade off into all gradations of progress as now with the 
old form. Learning the new language would be like learning a 
foreign language and would occupy a distinct pocket in the 
brain, so to speak. It would thus be possible with a brief period 
of preparation to actually pass over to the use of the new form 
exclusively. However, a period in which both forms of the 
language would be in use, the new in a limited way would be 
advisable. 

In this intervening period the international language would 
be employed for all international correspondence. Special dic- 
tionaries and instruction books would have to be prepared for all 
the important languages. In all our school dictionaries in use, the 
new alphabet would be used as a key to pronunciation, and the 
new spelling would be given as the pronunciation form of spell- 
ing of all words different from the old form. Then the chil- 
dren would be taught the new form of the language as a regu- 
lar part of their education. Persons of maturer age would 
naturally want to know all about this new language, and would 
gradually become more and more familiar with it. In truth it 
would be no more difficult to read than many dialect books now 
found in our literature. When the immense advantage of the 
new form of the language over the old should come to be gen- 
erally understood and the time became ripe, the transition could 
be made to the new form, preferably by government enactment. 

Certainly more discussion is needed of this question which 
has been shown to involve the loss of something like mil- 
lions of dollars annually. We have had now for some time a 
great cry for more efficiency, and our merchants and manufac- 
turers scour the earth to find means of saving. They are try- 
ing to introduce more system everywhere. Yet here is a loss 
of energy and a lack of system, and one that involves not 
merely the affairs of every merchant and manufacturer, but 
of practically everybody, and still’ no effort is being put forth to 
even investigate this subject. If all the classes vitally inter- 
ested could but take hold of this reform which our scholars 
alone have brought to so lame and impotent a conclusion, a new 
era would dawn. 
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THE HEALTH OF COLLEGE ATHLETES 


By Professor C. E. HAMMETT 
MEADVILLE, PA. 


OW do athletics affect the health of college men? Like 
Banquo’s ghost this question will not down, notwith- 
standing the publication from time to time of convincing testi- 
mony from authoritative sources. Although the appearance 
and action of the college athlete in training proclaim vigorous 
health, there are people who believe that the strenuous exer- 
cise in which he engages saps his vitality and shortens his life. 
Let us see if this is so. 

In 1904 Dr. Geo. L. Meylan, of Columbia University, pub- 
lished in the Harvard Graduates’ Magazine the results of an 
exhaustive investigation of the effects of rowing upon Harvard 
crews from 1852 to 1892 inclusive. 


Rowing was selected because it is the most strenuous of all sports and 


for that reason is said to overtax the heart and kidneys more than any 
other. 


The investigation was conducted in the most thorough manner, 
Dr. Meylan personally examining a large number of the men, 
and where that was impossible, securing a report from the oars- 
man’s family physician. The testimony was taken ten years 
or more after the men had quit rowing “in order that the afte: 
effects, good or bad, should have had a chance to show them- 
selves.” 

There were 152 men on Harvard crews from 1852 to 1892 
of whom 123 were living in 1902. Six of those deceased wer: 
killed in the civil war, two died through accidents. Dr. Meylan 
secured data from 106 of the survivors. He found: 

First, that these men exceeded the expectation of life as 
tabulated by the American table of mortality “1.06 years for 
each man, including those who were killed,” and 5.39 years per 
man “if the life expectation of the latter were added.” 

Second, that only two of the 152 oarsmen had died of heart 
disease and one of consumption. 

Third, that “eighty of these men became successful profes- 
sional and business men” and “twenty others men of national! 
and international reputation,” that, whereas the percentage of 
college graduates who earn a place in “‘ Who’s Who” is 2.1 per 
cent., and that of Phi Beta Kappa men 5.9 per cent., of the 
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living oarsmen 8.3 per cent. were placed in this book. (The 
charge that athletics unfit a man for intellectual activity does 
not appear to have much force in the face of such evidence.) 

Fourth, that but two of the men considered themselves in 
poor health at the time of the investigation, one of these 57 and 
the other 66 years of age. 

Fifth, that but two of the men believed rowing to have had 
an injurious effect on their health in after life. 

Sixth, that out of 35 men who were examined for life in- 
surance, only one was rejected; that “94 per cent. of the oars- 
men were, as far as they knew, free from any affection of 
heart, stomach or kidneys” eleven years or more after they 
quit rowing; that “over 97 per cent. appeared to be in good 
health when seen by him”; that “over 37 per cent. have not 
consulted a physician for more than ten years; over 50 per 
cent. have not been sick in bed for one week since leaving col- 
lege and 37 per cent. have been sick only once during that time.” 

His conclusions, amply justified by the evidence, were, that 
“college athletes do not die young of heart disease or consump- 
tion, as is so often asserted; that the hard training and racing 
does not dull the mind and exhaust the mental and physical 
energy of the oarsmen; that the health and vigor of the oarsmen 
is so far above the average that if rowing has any effect on the 
health, the effect can not be otherwise than beneficial.” 

I now invite attention to data obtained by Dr. Wm. G. An- 
derson, of Yale University, in a study of 807 Yale athletes who 
won the coveted “ Y” in crew, football, track and baseball be- 
tween the years of 1855 and 1895. Of these 807 men, who 
underwent the severest kind of training, only four died of heart 
disease. Four men out of 807 in half a century. And two of 
these were 68 and 70 years old! 

Dr. Anderson states that during these years there were 
10,922 students in the Academic and Sheffield classes at Yale, 
with 1,406 deaths, or 12.9 per cent. The percentage of deaths 
among the athletes was 7.2 per cent. Granted that the ath- 
lete is an exceptional man physically, the discrepancy is too 
great to be thus explained away. 

Statistics like the above carry weight. They can not be 
ignored. They are worth reams of argument based on limited 
data. They justify Dr. Anderson’s conclusion that “ compared 
with the Select Mortality Tables of the Actuarial Society, which 
are made up from the mortality averages of thousands of lives 
all over the country, the Yale athletes show remarkable longev- 
ity” and “judging from the investigations it is reasonable to 
say that there is no undue strain put on the athletes while they 
are in training and their later history seems to show that they 
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were benefited rather than harmed. Proof is conclusive that 
high Yale athletes do not die young and that heart disease js 
not a chief cause of death.” 

Some years ago the writer investigated the effect of Dis- 
tance Running upon college men, consulting athletes from a]! 
parts of the country, men who had quit running years before, 
and who had had time to note in their own persons the after 
effect of their training and racing. 

There were only three cases of permanent injury among 167 
men—functional heart trouble which manifested itself during 
unusual exertion. Ninety per cent. of the men claimed to have 
derived permanent benefit, in many instances of inestimable 
value, from their training. In general they declared this bene- 
fit to be in the nature of increased vital and constitutiona] 
strength. Many were emphatic in their statements, for ex- 


ample: 

My father, who is sixty-two years of age, and an old distance runner, 
can now run a quarter mile consistently under sixty seconds. He has not 
been ill since he was a young man, and is as hale and hearty as a man of 


thirty. 

A famous distance runner writes: 

I have been running for over twenty years now, and feel in perfect 
physical condition. Have won races from seventy-five yards up, and have 
run over one hundred miles quite often. My heart has been examined by 
specialists in London, Paris, Boston and other places, and all say it is in 


perfect working shape. 

Another man writes: 

Cornell University is distinguished above all other institutions for 
the development of runners at the distances you mention. I am in touch 
with all the ’varsity distance men graduated in the last ten years, and 
there is not a case of physical debility in the whole lot. Most of them 
are much more alive than the average man. 

Of especial bearing on the inquiry we are pursuing is the 
fact that 112 of the athletes broke training abruptly, to enter 
mercantile or other pursuits which afforded no opportunity for 
indulgence in athletics, yet all but one were in perfect health 
years after. These men experienced none of the tissue degen- 
eration or functional disorders which are supposed to follow 
the exceptional development of heart and lungs resulting from 
athletics. One is forced to conclude that degenerative changes 
of tissue do not follow. When they occur in an athlete I ven- 
ture to assert that investigation will show them to have been 
induced by bad habits, dissipation or close confinement. | 
have a case in mind now, an athlete of national reputation who 
drank himself to death at an early age. 

I have just finished analyzing data obtained from daily 
records for ten weeks of men on the Allegheny College basket- 


re 


~ 
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ball team, champions of Western Pennsylvania in 1915-16. 
There was nothing revealed by the statistics, nor anything in 
the appearance or actions of the men, to indicate that the strain 
was greater than they were able to bear without injury. Evi- 
dently it was not, as three of the quintet recently passed rigid 
physical examinations for commissions in the army, and the re- 
maining two are still in college on the team, all five in perfect 
health to-day. 

Baseball so obviously improves the health of the men who 
play that investigation is superfluous and football is technically 
perfect as a physical exercise—it is played in the open, under 
the stimulating influence of sunshine and fresh air; periods of 
strenuous activity alternate with long periods of comparative 
repose; it develops strength, speed and agility; it builds up the 
red corpuscles and enriches the blood; it tones the muscles and 
fortifies against disease, for “a healthy muscle cell is immune 
to the attacks of disease-bearing germs.” For the past twentv 


years my football teams have averaged a net gain of five pounds 
a man during the season and occasionally individuals gain eight 
to ten pounds. Weight is an index of condition. Trainers do 
not worry when an athlete holds his weight. But when he 
begins to lose weight and does not “‘come back,” they handle 


him carefully, for they know that he is “feeding on himself” 
and liable to go stale or to “crack” in a hard race. 

For years I have been impressed by the appearance of foot- 
ball men as they drop in occasionally to see me after the close 
of the season. They fairly bloom with health and vigor—the 
clear eye, ruddy complexion and elastic tread proclaim it from 
the housetops. 

That strenuous exercise has a beneficial rather than an in- 
jurious effect upon the organism is further indicated by statis- 
tics concerning the jinrickisha man of Japan. He performs 
infinitely harder work than the college athlete, “is subjected to 
all kinds of temperature, drenched in perspiration one hour, 
shivering with cold the next, hauling his ricksha in all kinds 
of weather,” inadequately fed, smokes and dissipates, yet Mr. 
E. G. Babbitt, American vice-consul at Yokohama, wrote me 
that in 1907 there were in Tokio alone more than twelve hun- 
dred men over fifty-five years of age (in active service) and 
that most of them were healthy and strong. 

The data which have been given shows that an overwhelming 
majority of college athletes derive substantial benefit from their 
participation in college sports and that the percentage of serious 
injuries is small. There is ample corroborative evidence. 
For nearly twenty-five years the writer has been in intimate 

VOL. v1.—23. 
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personal association with school, college and university ath- 
letes. Some thousands of men and boys have been under his 
control, in all branches of sport. In all these years, among al] 
those boys and men, I recall but two who to my personal know)- 
edge were permanently injured, and there is every reason to 
believe that in them athletics aggravated, but did not originate, 
the diseases from which they suffered. My experience is not 
unique in this respect: it is that of almost all men who direct 
college athletics—I have questioned many. Injury that handi- 
caps the career of the athlete, that saps vitality or produces or- 
ganic lesion is extremely rare. I have never met an athlete 
who would admit that he had been injured by athletics. I have 
never met a middle aged or elderly man who said so. On the 
contrary, I have met many who attributed their health through 
exacting business or professional duties to the stamina stored 
up on the athletic field. I hear occasionally of men who have 
injured themselves by over-indulgence in athletics and though 
hearsay evidence is unreliable I am confident there are such, for 
there are always men who overdo in activities which interest 
them, be it in athletics, in business, or in other pursuits. But 
there must be comparatively few, or one who has been in touch 
with athletes and ex-athletes for as many years as I have, 
would have met more of them. 

There is no doubt in my mind as to the effects of athletics 
upon college men—lI have seen too many strengthened in heart, 
lung and muscle; too many developed into splendid specimens 
of physical manhood, to doubt. They induce good habits of 
living: regular hours, cleanliness, systematic care of the body 
—habits which promote health and which become second na- 
ture. They tone and strengthen the entire physical organism— 
the lungs expand more deeply, inhaling a greater volume of pure 
air and expelling residual air that lurks in remote cells like 
stale atmosphere in a poorly ventilated room; the heart speeds 
up, sending the blood swirling through vein and artery to bring 
fresh nutriment to bone, muscle and sinew, to sweep up frag- 
ments of wornout tissue and bear them to the excretory organs; 
the skin exudes effete matter; the digestive and assimilative 
systems open wide the throttle and signal full speed ahead; 
liver, kidneys, and stomach take up the refrain, until the re- 
motest cell in the organism feels the surge and drive of a 
mighty, vivifying impulse. The athlete knows real health, 
tastes the heady flavor of perfect physical condition. His 
nerves tingle with energy, his muscles with vigor. Day by 
day he builds his body anew. It becomes a beautifully coordi- 
nated neuromuscular machine, endowed with vigor and energy 
far beyond the ordinary and built to endure. 
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THE HABITS OF THE FISHES OF INLAND 
LAKES’ 


By Professor A. S. PEARSE 


UNIVERSITY OF WISCONSIN 


GRICULTURE has progressed to the point where a farmer 
A can readily secure reliable scientific advice as to what 
crops are adapted to his grange. Such counsel is usually based 
on studies concerning climate, soil analysis, bacterial counts, 
depth of water table, prevailing pests, and other factors. Sci- 
entific aquiculture is far behind agriculture, and those who 
attempt to harvest crops from the water must proceed without 
much help from science. During the past few years there has 
been a quickening of interest in aquiculture in the United States, 
and attempts are now being made by commercial and scientific 
men to increase the yield from fresh water. The Bureau of 
Fisheries is constantly increasing the production of our inland 
waters by improving methods of propagation and by exploiting 
new sources of food. Professor E. A. Birge is making notable 
scientific contributions concerning the conditions in lakes and 
their value as habitats for fishes. Professor S. A. Forbes has 
made similar studies relating to rivers, and also published emi- 
nent works on our fresh-water fishes. Recently Cornell Uni- 
versity has established a course in aquiculture for the purpose 
of training young men to take up aquatic farming. Several 
commercial fish hatcheries, which have relations to aquiculture 
comparable to the seed houses in their relations to agriculture, 
are now successfully rearing trout and other fishes to be sold 
for stocking purposes. At Oshkosh, Wisconsin, Mr. C. B. 
Terrell operates an enormous aquatic farm in the swamps 
around Lake Buttes des Morts and does a thriving business in 
aquatic plants and seeds. He also gives advice to fish cultur- 
ists, game clubs, and others interested in aquiculture as to how 
to set out and harvest crops of aquatic plants, fishes and fowls. 

The writer has been attempting to solve three fundamental 
problems relating to aquiculture—(1) why certain species of 
fishes are abundant in some localities and not in others, (2) 
why a certain kind of fish may reach maximum size in one body 


1Published by permission of the United States Bureau of Fisheries. 
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of water, but remain small in another, and (3) how man 
fishes a body of water may support. The present paper sum- 
marizes studies made during the past five years in the inland 
lakes of Wisconsin. 

In order to determine which species of fishes were most 
abundant in these lakes and which habitats were most densely 
populated, two years were spent in general collecting, and al] 
the methods commonly employed by fishermen were used 
(spear, dip net, gill net, seine, hook). About 1,700 fishes of 
33 species were collected, and the following information, which 
of course relates primarily to lake fishes, was secured: 

1. The important factors in the selection of habitats ar 
associated with food, shelter and breeding. Food is more im- 
portant than shelter, for there are more species and individuals 
in situations with much food and little shelter than in those 
with abundant shelter and little food. More fishes are found 
in the shore vegetation, which furnishes both food and shelter, 
than in any other habitat. Breeding activities dominate al! 
others at certain seasons, there is then usually more or less fast- 
ing and disregard for usual protective measures, but this condi- 
tion lasts only for a short time and the major activities of a 
fish are usually devoted largely to seeking and securing food. 

2. Each species of fish selects particular foods from thos: 
available. Though different kinds of fishes often feed on 
abundant available foods, each has its preferences—fishes are 
not indiscriminate feeders. For example, on July 3, 1915, 
fishes of about the same size and belonging to four different 
species* were taken in a single short haul of the net. Ten fishes 
of each species were examined and striking differences were 
found. The biack bass had taken 21 different kinds of food; 
the bluegills, 16; the shiners, 14; and the top-minnows, 11. 
The particular item of food taken in largest amount by each 
species was as follows: black bass, 25 per cent. damsel-fly 
nymphs; bluegill, 47 per cent. ciladocerans (Eurycercus) ; top- 
minnow, 49 per cent. amphipods; shiner, 43 per cent. Daphnia. 
All the species had eaten Eurycercus, which must have been 
abundant, but only a single one had eaten damsel-fly nymphs or 
daphnias. Many other facts show that competition between 
different species for particular foods is usually not very keen. 

3. The most important foods of the lake fishes are: insect 

2 The scientific names of those were Micropterus salmoides (Lacépéde), 


Lepomis incisor Cuvier and Valenciennes, Notropis heterodon (Cope), 
Fundulus diaphanus menona Jordan and Copeland. 
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larve and pupx, microscopic crustaceans, fishes, amphipods, 
plants, bottom ooze, molluscs, and crayfishes. Young fishes 
feed largely on insect larve and microscopic crustaceans. 
Though some fishes eat the same kinds of food throughout life, 
adult fishes have rather specific feeding habits (the bass prefer 
insects; the sheepshead, molluscs; the pike and gar, fishes; the 
darters, midge larve ; the silversides and cisco, micro-crustacea ; 
the bullhead is omnivorous). 

4. The most abundant fish of economic importance in the 
large, deep lakes studied was found to be the yellow perch; in 
the smaller lakes the perch were also abundant, but the black. 
crappie and two sunfishes were also present in considerable 
numbers. 

After these preliminary studies the perch and crappie were 
selected for careful investigation, the first being the most abun- 
dant and representative fish in the large, deep lakes, and the 
latter appearing to thrive best in small, shallow lakes. The 
food, migrations and breeding were studied. During this 
work at least ten individuals were usually examined every week 
for a year. The perch were studied carefully in two lakes: 
Mendota (7 miles long, 84 feet deep) and Wingra (1 mile long, 
12 feet deep), but weekly examinations of the crappie were 
made only in the latter. 

The perch is probably more abundant than other species of 
food fishes because it is more versatile. It feeds among the 
shallow-water vegetation on insect larve, fishes, snails, and 
other shore foods; it digs out the abundant larve and clams 
from the soft sedimentary deposits in deep water, and even 
feeds on the ooze itself; with its slender gill rakers, it strains 
plankton organisms from the open waters. It can compete with 
the basses, sunfishes, gars, pikes and bullheads which run along 
the shore; it does as well in the open lake as the specialized 
ciscoes, and is able to share the deeper waters with suckers 
and lawyers. 

It is easy to see why perch are abundant, but when we try 
to understand why they have a characteristic maximum size in 
different lakes, the problem is somewhat more difficult. The 
investigation of differences in feeding or available food supply 
offered one probable field which might throw some light on the 
question. However, the food of the perch in the two lakes 
investigated was found to be much the same. Fishes, insect 
larve, and some other items were eaten in somewhat larger 
quantity in Lake Wingra, but that would be expected because 
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there was proportionately more of shore habitat. The impor- 
tant foods were abundantly present in both lakes and enough 
difference in the quality of the foods eaten was not found to 
account for the constant difference in the size of the fishes. 

One fact was noted, however, which gave a clue for further 
work. The perch in both lakes were often found to be empty 
during the breeding season, and this was easily accounted for 
by supposing that the excitement incident to the mating activi- 
ties led to neglect of feeding. At all other seasons the perch in 
Lake Mendota were stuffed with food. Those in Lake Wingra, 
however, were often empty during the warmer parts of the 
summer. This difference between the two lakes led to the con- 
clusion that the smaller size of the perch in Lake Wingra was 
due to the fact that there was less opportunity to feed in the 
small, shallow lake. This view was supported by other evi- 
dence. For example, during windy weather, more perch could 
be caught in Lake Wingra with hook and line from a drifting 
rowboat than in a gill net, while the opposite was true on quiet 
days. The perch were present and ready to feed, but did not 
move about much when the water was disturbed. 

To test the opportunities for feeding in the two lakes it 
was necessary to study the migratory activities of the fishes. 
The comparative distribution of fishes at different times was 
judged by the catch per hour in gill nets of standard size. The 
nets were set simultaneously at various depths and comparisons 
could thus be made. The perch remained in the deeper parts 
of the lakes, except for two or three weeks during the breeding 
season. There was a slight migration into shallower water at 
night. 

In late summer a fish can not remain permanently in the 
deeper waters of Lake Mendota because the thermal stratifica- 
tion of the lake causes the lower water to stagnate. During 
August, September and October the water below thirty or forty 
feet contains no oxygen. It was noticed, however, that, though 
perch were most abundant just above the level where oxygen 
disappeared, often when nets were set below a number would 
be caught. There are enormous quantities of food in the stag- 
nated region® and, if perch are able to go down there for food, 
they can draw on supplies which other species of fishes can not 
attain. The only other fishes caught in deep water were occa- 
sional suckers. 

8 Recent unpublished investigations by Birge and Juday show that 
there may be as many as 18,000 midge larve per square meter in the mud 
at the bottom of Lake Mendota. 
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At first the catches of perch in deep water during the period 
of stagnation were thought to be “accidental,” but they re- 
curred with such regularity that tests were finally made to see 
if the fishes were able to live without oxygen. Perch were en- 
closed in wire cages and let down on lines into the stagnant 
water. Most of them lived for an hour without apparent diffi- 
culty and many survived for two hours. In considering how 
they were able to live in water without oxygen for such a long 
time the possibility of the use of gas reserves in the swim 
bladder was suggested. The content of the swim bladder in 
normal perch was found to be about 63 per cent. nitrogen, 36.8 
per cent. oxygen, and 0.2 per cent. carbon dioxide. After a 
perch had remained in the stagnant water for an hour the 
oxygen decreased to about 20 per cent., showing that the swim 
bladder serves as a reservoir for oxygen which may be used 
when the fish is in stagnant water. 

All these things have some relation to the differences in size 
between the perch in the two lakes under consideration. The 
supposition that the perch in Mendota are larger because they 
have better opportunities for feeding appears to be justified. 
To state the case briefly, the perch in Lake Wingra do not feed 
during very hot weather, probably because the shallow water 
all becomes warm, nor are they able to feed readily when the 
wind blows because the water is all disturbed; but the perch in 
Lake Mendota can feed at all seasons because they may always 
retreat into the cooler depths to escape heat and the disturb- 
ances due to wind, and, as they are able to live for some time 
in water without oxygen, they may utilize the abundant food 
in the deeper water without danger of suffocation. 

After some idea had been gained as to why the perch are 
larger and more abundant in Lake Mendota than in Lake 
Wingra, an explanation was sought as to why crappies were 
more abundant in the latter. It is well known that crappies 
are suited to shallow muddy waters, but, so far as I know, no 
one has ventured to state why. In the present investigations 
it is apparent that more crappies are to be expected in Lake 
Wingra because there is proportionately more shallow water. 
In this lake perch and crappies live together; the former does 
not do very well, but the latter is highly successful. When the 
food, migrations, and breeding habits are compared the reasons 
for the differences become apparent. 

The food of the crappie is more limited in range than that of 
the perch—less variety is necessary; the feeding takes place 
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largely at night or in early morning or evening; whereas the 
perch feeds by day. The crappie easily finds all the food 
needed in shallow water among aquatic plants and it does not 
need to fast during hot summer days. It also breeds during 
July and August when the water is very warm, and apparently 
suffers no inconvenience in a shallow lake which becomes warm 
very rapidly in the spring. To summarize, the perch is a 
rather generalized fish of great versatility and is at its best in 
a large lake where there is a variety of habitats and where 
there is always cool water for breeding and for retreat during 
windy or warm weather; the crappie is a specialized fish suited 
to live among vegetation in shallow water, is adapted to feed- 
ing when there is little wind or heat and to breeding under con- 
ditions which would be unfavorable to most fishes. 

In connection with the studies on migrations some evidence 
was secured which indicated that there must be a very large 
number of fishes in Lake Mendota and later some attempts were 
made to obtain approximate figures. Such estimates are highly 
speculative, but give some idea of the fish population a lake may 
support. 

Most of the fishes in a lake do not stay in one locality, but 
keep moving about continually. There are many observations 
which support this view. During certain experiments gill nets 
were anchored in particular spots and the catch was removed 
from them at four-hour intervals for twenty-four hours. If 
the fishes were all taken ashore, just as many were caught 
during the next four hours as when all were thrown back. 
During the summer of 1917 about a thousand perch were tagged 
during one month. Though fishing was always done at one 
of three stations, only one of the tagged perch was caught a 
second time. Such observations give some idea of the vast 
numbers of perch present. 

Some data have also been collected which bear on the num- 
ber of perch that the available food of Lake Mendota can sup- 
port. By feeding perch weighed amounts of various natura! 
foods and noting the time required for digestion it has been 
determined that an average individual at 25° C. eats an amount 
equal to about 7 per cent. of its own weight daily. In winter 
(2.5° C.) digestion is only one third as rapid as in summer. 
Recently Dr. R. A. Muttkowski made an extensive survey of the 
invertebrates in Lake Mendota and has computed the numbers 
present in the whole lake. For example, he estimates that 
there are enough chironomid larve in the lake to feed 16,675,447 
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perch to capacity each year. This single instance gives some 
idea of the capabilities of a lake seven miles long and four 
miles wide as a source of food. 

In order to discover how many fishes were taken from Lake 
Mendota, statistics were collected from fishermen. The num- 
ber of men fishing each day was counted at different seasons 
and their catch per hour ascertained. By compilations from 
such data it is estimated that 424,540 perch are caught each 
year. Computing from the comparative catches per hour in 
gill nets (a method open to certain obvious errors) the numbers 
of other species caught would be: pickerel, 2,208; bluegill sun- 
fish, 1,238; white bass, 615; rock bass, 613; pumpkinseed, 428; 
large-mouth black bass, 305; silver bass or crappie, 183. Prob- 
ably none of these numbers is too large and some are un- 
doubtedly too small. They at least give some notion of the 
capacity of an inland lake for producing fishes. It is hoped 
studies now in progress will give more definite information. 

Perhaps only one conclusion is justified from the observa- 
tions discussed in this paper—aquiculture is certainly a promis- 
ing field for research and commercial development. Scientific 
men may profitably attack the many problems to be solved with 
reasonable assurance of results of importance to science and to 


the welfare of the human race. Those interested only in the 
economic aspects of aquiculture may also look for increasing 
rewards as aquatic farming develops. 
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THE WORK OF MUSEUMS IN WAR TIME 


By HARLAN I. SMITH 
GEOLOGICAL S'TRVEY, OTTAWA, CANADA 


INTRODUCTION 


HE work of museums in war time, instead of being stopped 
T or curtailed to effect economy, should be speeded up and 
directed from the usual paths into those that will help most to 
win battles, to provide and save food, and to teach us to‘fight 
with other than physical weapons. Only a comparatively few 
suggestive examples of the many war-time museum activities 
can be here given. 

Part of the work of many museums, especially overseas, was 
suspended sooner or later after the outbreak of the war. 
Economy was enforced in museum explorations and publica- 
tions. It is true that there was little interference with the care 
and preservation of specimens and such routine and scientific 
work as could be carried on by the remaining permanent staff 
with reduced funds, but many museums were closed to the 
public. As the war progressed, however, the extreme short- 
sightedness of this policy of supposed economy was realized. 
Experience in military and economic matters, especially in the 
providing of munitions, the preservation and salvage of the 
lives of the soldiers, and the securing of sufficient food for the 
soldiers and civilians of the world, has shown how vital the 
work of museums can be in war time. 

The organization of the educational interests was found 
to be one of the most important factors in the defense of a 
country. In war time, museums, instead of being closed, 
should be open for longer hours. Museum work, instead of 
being reduced to effect economy, should not only be increased 
but directed into the most useful channels. If not already 
represented, a historic section might well be added in war time. 
Another section illustrating the broader features of progress in 
transportation and engineering should furnish inventive minds 
with a stimulus for productive work. The great value of a 
medical and surgical department is obvious. The most im- 
portant phase of all in war time, perhaps, would be exhibits 
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illustrating the necessity of conserving and extending our food 


supply. . 
Discoveries in pure science and exhibitions making gen- 


erally known such discoveries are more far-reaching in their 
beneficial results than narrow economic explorations. To close 
museums and schools in these modern war times is like beating 
all the plowshares into swords—sacrificing essential wheat for 
an antiquated and little-used weapon. 

The education of soldiers, Red Cross workers, relief 
workers, miners, factory workers, farmers and many others 
has had to be undertaken during the war on a hitherto unsur- 
passed scale. It was found that unusual minerals had to be 
examined and new deposits had to be sought in order to make 
munitions; new antiseptics and appliances had to be studied 
and exhibited to those who were to use them; sanitary con- 
trivances had to be seen; methods of increasing or protecting 
the food supply had to be developed and made known to millions 
of people. All this work could not be carried on economically 
and effectively without exploration, laboratory experiments, 
exhibits, books, lectures, photographs, lantern slides, moving 
pictures, demonstrations, publicity, newspapers and travelling 
exhibits. Modern museum work includes practically all these 
activities and has to do with all these things. 

Expeditions to show their results must adopt the museum 
method. The laboratory makes discoveries but does not perma- 
nently exhibit them to the public unless it does museum work. 
Schools teach by the descriptive method. Museums show the 
actual objects, which, usually are merely described or pictured 
through the medium of school and library. Museum moving 
pictures are censored for the good of the people rather than 
for the swelling of box-office receipts. Museum publicity is to 
acquaint the people with beneficial facts. 

Science began to come into its own as the war progressed. 
England appropriated more for scientific research in one year 
than in all her previous history. At first many men were 
allowed to go to the front whose work was more valuable at 
home in war time. Now the French government will not even 
allow the inventor to experiment at the front because so many 
men who could not be replaced were lost by the former method. 

The American Museum of Natural History in New York 
made special exhibits relating to the war. One of these showed 
various food plants used by aboriginal people, some of which 
might be developed for feeding our own people. 
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Most museum work is of a philanthropic nature. It 
nourishes, benefits and saves mankind, and even its war activi- 
ties are of value in days of peace. 

Every kind of museum can help in war work. For instance, 
art museums might assist in “camouflage.” The scenic 
painters and artists of France and the United States have done 
much in this line. Natural History Museums have experts 
on the protective coloration of birds and insects. They know 
that a shore bird with dark back and white belly is less con- 
spicuous than one which is uniform in color. They might plan 
a spotted uniform of unnoticeable colors so as to make a man 
crawling on an enemy trench at night as invisible as a grouse 
among autumn leaves. 

Historical museums are important in war time as in no 
other period since they can stimulate the true patriotism that is 
so essential to success. In such a time collections of war ma- 
terial may be made that would be harder to secure at a later 
time. 

A transportation and engineering museum should be a 
source of inspiration to potential Fultons, Faradays and Edi- 
sons. Medical and surgical museums could give great help 
in training doctors in war-time surgery. During war they 
have opportunities which might never recur for securing in- 
valuable surgical material, such as is only to be had from the 
regrettable casualties of war, and though some of it may not 
be used until after the war, it should by all means be secured. 
Dr R. W. Shufeldt, of Washington, D. C., having made applica- 
tion for duty on the active list of the Medical Corps of the 
Army, has been assigned by General Gorgas to the Army 
Medical Museum. His work will consist in modernizing the 
present collection and preparing for the incoming medical and 
surgical material from the front. 

The scientific or research museums, university museums. 
school museums, children’s museums, kindergarten museums, 
public museums, recreation, tourist or vacation museums, 
farmers’ museums, commercial museums, national museums, 
and many other kinds of museums all have opportunities to do 
war work. 

Every department of a museum can do something to assist 
in war work. A few examples of what such departments as 
ornithology, zoology, entomology, herpetology, botany and geo!- 
ogy can do may not be amiss here and examples of what can 
be done by the departments of art and archeology are mentioned 
elsewhere in this paper. 





WORK OF MUSEUMS IN WAR TIME 365 


When the demand for more men for the battle-front comes 
at the same time as a demand for more food from agriculture 
and the other food-producing industries, it is essential to keep 
food from being wasted. Museum work can here be of great 
help. To save wheat from being destroyed by insects or rodents 
saves the planting of the necessary amount of land to make 
good that loss and releases just that many more men for the 
firing line. Killing birds that eat insects and weed seeds helps 
the enemy. Museum exhibits can be made to teach such things. 
The annual food loss in the United States from the ravages of 
insects on crops, according to the United States Department 
of Agriculture, exceeds a billion dollars. No doubt the loss in 
Canada is proportionate. Every careless person who kills a 
bird that is less injurious than it is valuable as an eater of 
weed seeds and insects is helping the enemy by killing our 
bird allies and is giving security and comfort to the weeds and 
insects that reduce our food supply. Most of our birds are 
of this beneficial class and are really our allies. Robbing their 
nests is also an aid to the enemy. One can hardly go into the 
country without seeing boys and even men killing birds. 
Doubtless many of these persons would be surprised to know 
that they were practically traitors and, if they realized it, would 
gladly stop aiding the enemy. For many years museum ex- 
hibits have been teaching such facts about birds and how to 
conserve the beneficial varieties. Surely these efforts should 
not be relaxed in war time but rather increased. 

In conserving our food supply, so essential during the war, 
the depredations of rodents should not be overlooked. Plagues 
of these animals have troubled us from time to time since pre- 
historic days. In 1907 and 1908 meadow mice overran 80 per 
cent. of the culivated area of the lower Humboldt valley, Cali- 
fornia, necessitating the replanting of much of the alfalfa 
needed to produce meat food. Over $6,000,000 worth of grain, 
and that, too, at the former cheap pre-war prices, are destroyed 
annually by ground squirrels in North Dakota alone. Every 
year rodents destroy 15 per cent. of the crop in Wyoming. 
Something like $12,000,000 worth of food, at pre-war prices, 
is destroyed by rodents annually in Kansas and a greater 
amount in Montana. It is estimated that over $100,000,000 loss 
of food is due to rodents in the Pacific states alone. The losses 
in Alberta, Saskatchewan, and Manitoba are probably in some- 
what similar proportion to those of North Dakota and Montana. 
At present prices the losses to the allies would be much greater. 
Rodents set at naught the labor of regiments of farm hands. 
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Domestic rats and mice also cause fires that burn both 
buildings and food. The present annual cost of these rats and 
mice alone to the United States is probably over $400,000,000, 
which must be added to the losses by wild rodents above men- 
tioned. If we did not have this loss the farm hands, needed 
to replace it, could enlist. Our zoologists in museums of natural 
history share the responsibility for the control or destruction of 
injurious rodents. They understand how to do this without 
injuriously disturbing the balance of nature. Our food con- 
trollers need their services now as never before. To a certain 
extent information from museum men has already been used 
by the Canadian Food Controller. 

The firing line in the greatest struggle for human existence 
is not “Somewhere in France” but in our fields and forests, in 
our domestic animals, and in our own bodies. This supreme 
struggle is not between autocracy and democracy, but between 
man and the lower forms of life. Insects keep men from large 
parts of the world as much as bullets keep them from No 
Man’s Land. They keep these parts much freer of men than 
the submarines do the “ verboten” zone. They levy this enor- 
mous tribute on all mankind, friend and foe alike. Some day 
the world may issue liberty bonds to clear the lines of com- 
munications in other parts of South America as the United 
States has opened those of Panama, and to give us liberty from 
the tribute we are forced to pay not only to the mosquito but 
also to the Hessian fly, the gypsy moth, the San Jose scale, the 
Mexican cotton-boll weevil, the English sparrow, the Colorado 
beetle, the German carp, and a host of other invading and 
native marauders.'* 

Zoological exhibits in natural history museums may be made 
to teach that every toad is worth over a dollar a month, or 
about twenty dollars a year as a worker in war gardens and 
fields to protect the growing plants from destructive insects. If 
a hundred toads are worth a hundred dollars a month to a 
country’s food supply surely this is worth teaching to small 
boys and others who kill toads. The savings by toads would 
buy many liberty bonds and contribute much to the Red Cross. 
To teach this through the medium of the museum exhibit may 
easily save the lives of many thousands of toads and so increase 
our crops, thereby releasing men from farming for fighting— 
from forking for firing. 


1 Compare Eigenmann in SCIENCE, 1917, p. 303. 
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Wood and other forest products have almost innumerable 
uses in warfare. The War and Navy Departments, the Emer- 
gency Fleet Corporation, Committees of the Council of National 
Defense, and manufacturers of war orders have all demanded 
exact knowledge about forest products and never before has 
this demand been so urgent. Much of the need for knowledge 
has concerned aircraft material and problems relating to the 
construction of wooden ships and vehicles. Hardwood dis- 
tillation plants have needed information in order to increase 
the production of acetone and other things needed for munition 
making. Museum botanists can make exhibits and otherwise 
give publicity to the fact that wheat rust must die out where 
there are no barberry bushes because it lives part of its life in 
a form not recognized by the average farmer, on a barberry 
bush. Had this been done it would have been easier to secure 
the consent of the farmers to cut their prized ornamental bar- 
berry bushes. 

What the geologists of a museum can do in war time is well 
illustrated by the following single statement made by one 
geologist : 


“My work is to be concerned with the location of trenches 


and dugouts. We must have trenches into which the country 
will not drain. These slashes in the earth can be made so that 
they will do their own draining. Mud, mud,mud! That is the 
trench curse which brings on trench feet and puts the soldier 
out of business.” 


And then on a sheet of paper he drew the slope of a hill and 
explained how if located in one place, because of the peculiar 
stratification of the earth, the trench would act as a cesspool or 
reservoir, gathering in all the waters of the neighboring terrain, 
while if placed elsewhere it would be immune from this disad- 
vantage and through certain strata furnish a natural waste 
pipe for the superficial waters. 

The uncertainty of action in the Mexican oil region and the 
increased need of oil for the navies of the allies has created a 
great demand for geologists to cooperate with business men 
in locating oil fields. Museum geologists are now lending a 
hand here. 

The general knowledge of museum men may be applied to 
war work and in some instances be of greater service than 
scores of men. For instance, as related to hospital work, 
museum men have drawn attention to a method of treating 
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shell shock, first published in literature read by museum men 
but not yet seen by the heads of army hospital work. Anothe; 
example, relating to naval work, is the use of man power in- 
stead of modern conveying machinery for coaling war sh 
when the delay of a few seconds in reaching the place to ice a 
shot might decide a battle and when the machinery would be s 
useful in peace times that its installation would pay, war | 
no war. A third example, relating to the defense of a nava 
base, is where scores of men were used to guard its water 
supply. Here it was demonstrated by a museum worker that 
the reservoir could still be contaminated with poison or diseas: 
germs by one person without danger of capture by the guards 
and that the suggested remedy for this war-time danger was 
also necessary in peace times to protect the city from inad- 
vertent pollution. 
GENERAL ACTIVITIES 


The methods used by museums in times of peace may be 
used in wartime. What is needed is that every museum worker 
should think of what museum work is most necessary in war 
time, and that he should lay aside less important work to giv: 
precedence to this war work. 

In war time, as in peace time, a museum is not a haven or 
place to provide a living for those who can not get the oppor- 
tunity to do research work or teaching at a living wage else- 
where. It is not a place where museum work may be neglected 
in order to do a pet piece of research or teaching, but one wher 
research and teaching may be a legitimate part of museum work 
just as museum work may be a part of the work of research « 
teaching. 

In war time, as in peace time, museum heads should stop 
merely hoarding curios or specimens given them or which the 
get on expeditions. They should plan first of all what they 
wish to accomplish and then use every means to accomplish it. 
The various means would include explorations, researches, 
scientific publications, guide books, newspapers, exhibitions 
casts, models, labels, maps, photographs, charts, diagrams 
lantern slides, moving pictures, temporary exhibits, travelling 
exhibits, and many others. 

In peace times some museums send out exploring expedi- 
tions to explore the unknown in both distant and near-by 
regions. One museum expedition during the war undertook 
to collect designs, dye stuffs, native foods, fabrics and costumes 
of significance in view of war conditions. Many museums also 
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arry on scientific research in their own laboratories. On 
laboratory affiliated with a museum was the only one in a whol 
ountry which had the apparatus for making a certain sub 
stance of vital importance in the making of a much-need 


high explosive, and this laboratory has made tons of this sub 


stance for the allies. Specimens to be used for research ars 
stored in scientific museums and here they are available for wa! 
research. From here vast numbers of publications are issued 
so the machinery of distributing the results of the research is 
already at hand. One man experienced in this work becam¢ 
editor for the U. S. Red Cross. Some museums confine theil 
attention to the locality where they are situated and fron 
nearby river-bottom to nearby hill-top enough natural-histor 
specimens may be collected to fill them. Others are for 
children, and kindergartners are employed to instruct the chil- 
dren by means of the museum specimens. Some are chiefly 
recreation, although their exhibits are all instructive. 

In war time, recreation is especially needed to relieve the 
unnatural strain. The exhibits in some museums are pric 
less. In others they are inexpensive by-products of other work, 
but these latter may be as useful as expensive exhibits. In 
some the exhibits are made by experts. In others useful ex 
hibits may be prepared under expert direction by local car- 
penters and laborers. However, such work as painting th 
backgrounds of exhibits, making glass models of parts of 
flowers or representations of objects in wax required for 
exhibits in some wealthy museums can not be done by un- 
trained men. Some museum cases cost hundreds of dollars, 
but a useful exhibition case, suitable at least for schools or 
temporary exhibits, may be made for ten dollars wherever 
window sashes are available. The cost of cases is, therefore, 
no argument for not making temporary war-time exhibits 
Police and fire protection which can not well be had for object 
in private homes is to be had for specimens deposited in any 
large museum. Specimens of mammals and birds were 
formerly stuffed, but in modern museums they are now mounted 
according to a model, just as a house is built according to an 
architect’s plans and specifications. In this way groups are 
made representing the specimens of animals and plants as if the) 
were actually alive in their natural homes. These peace-time 
activities of museums were discussed at some length and were 
illustrated in my article on the “‘ Development of Museums and 
their Relation to Education,” in THE SCIENTIFIC MONTHLY for 
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August, 1917. The illustrations here given show stil] 
phases of museum work that may serve in both times of | 
or war. 
WoRK SHOPS 
Skilled mechanics are required in the shops of a mus 
where all kinds of museum work is to be done. Many exhi 








| 


SKILLED MECHANICS ARE REQUIRED IN MUSEUM 
Survey, Canada 





SHOPS 


Geological 


needed in fighting a war can be made only by such very sp: 
skilled men. 
EXHIBITS 

The pedagogic exhibits so useful in peace time, such 
those showing the characteristics of moths and butterflies, : 
give place during war to exhibits especially appropriate for t 
time. For instance, a war-time aeronautic museum has 
cently been established in a temporary building near the Sn 
sonian Institution. This is at present solely for the aeronaut 
experts of the United States War Department, and pro’ 
facilities for the assembly and study of all types of air 
machines and appliances. After the war it may be open 


the public. 
In peace times an exhibit of inexpensive specimens suc! 
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lump of lime, a pail of tangle-foot, and common birds with 


abels and pictures, all from the city of Ottawa and made at 
no further cost except for the cutting of branches from various 
nearby trees, label writing and photographs, helped to save the 
shade trees of the city. These exhibited common specimens from 
nearby instead of expensive 

specimens from afar and 

formed as useful a natural-his- 

tory exhibit as a diamond os 

dinosaur costing thousands of 

dollars. So in war time an 

exhibit that is cheap may be 

as useful as one that is expen- 

sive. 

The Division of Exhibits 
of the United States Food Ad- 
ministration, Washington, of- 
fers to assist any museum to 
develop a special exhibit to 
illustrate the need of conserv- 
ing foods. A handbook on 
“Graphic Exhibits” has been 
printed. Mimeograph copies 
of plans for larger exhibits 
have been prepared. Copies 
have been secured of a series 
of 13 charts, designed and 
written by Elizabeth C. Wat- 
son, under the title, ‘“‘ Why 
Food Conservation is Neces- 
sary.” All these are sent to 
any museum upon request. 

Food-conservation exhibits 
have been made in Chicago, 
New York and Washington. 

Museums might show the various fish, shellfish, muskrats, 
voles, and many other foods not supposed to be edible or not 
much used, but which are not only good food but especially ex- 
cellent. At least one museum made such an exhibit which also 
included illustrations of methods of preventing the averag: 
waste of about 10 per cent. of our food. 

Exhibits showing the close ecological relationships of all 
plant and animal life and of the links connecting up our food 


2See American Museum Journal, 1917, pp. 188 and 295 
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nearby trees, label writing and photographs « ielp to save 


city. it is as useful a natural-histery exhibit a diamond 
thousancs of dollars In Geological Survey Museum nada 
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ipply with the inorganic world would be desirable features in 


food exhibit. Such an exhibit should also display the bac 
erial causes of food decay and the most approved means of 
reservation—drying, canning, cold storage, pasteurizing, etc. 

During the world’s food emergency brought on by the war, 
the diseases and the fungi, smuts, rusts, rodents, and similar 
enemies that attack cereals may be fought by means of museum 
exhibits of specimens, enlarged drawings, methods of sterili 
ng seeds, fertilizers and the like. Displays Oot poster and 
museum publicity through the usual channels of the press may 
also be used to advantage. 

Such things as gas masks, helmets such as are used fo1 
tection against rifle and shrapnel fire, medical officers’ belt 
carrying emergency medicines, dressings and similar things 
an operating room fully equipped, outfits for sterilizing water, 
filters, equipment for fitting railway cars for the transportation 
of the wounded, and many similar things of use in informing 
prospective soldiers and manufacturers of army supplies hav: 
been exhibited in the United States National Museum by the 
Medical Department of the United States Army. 


MUSEUM SPECIMENS AS MOTIVES FOR DESIGNS 


Wesigns from Indian exhibits in the Museum of th 
logical Survey, Canada, were used long before the war by) 
the Ottawa school children in their art work. The war has « 
off the sole supply of designs from many manufacturers 0 


Canada and the United States which need new designs cor 


stantly. There are over 300 different industries or about 1,000 
factories in Canada alone which use designs. To m this 
sudden stoppage of the foreign-design supply and the demand 
for distinctively Canadian designs so useful 


holding Canadian markets the archeologists of the 


in building 

(eo 
Survey have selected from all museums a very complete seri¢ 
of specimens of the prehistoric art of Canada suitable as mo 
tives for designs and trademarks for the use of manufacturer 
and hope to issue an album of them. Meanwhile some manu 
facturers are inspecting them in the museum and photographs 
of the specimens are being sent to others. Animals, plants, 
minerals, fossils and other museum specimens, especially his 
toric Indian art, may be of similar service. <A good design is 
worth thousands of dollars. A lecture on the subject illustrated 
with lantern slides is available. Articles have been prepared 
for the press and a travelling exhibit has been made and will 
go first to the commercial museum of the Department of Trade 
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and Commerce. All the Canadian artists and art schools | 
been asked to cooperate by using the material for over 
manufacturers listed by the museum as anxious for 
designs. The distinctive Canadian motives have already | 
used in decorating curtains, art pottery, tiles, pipes, elect 
lamp stands, and dresses, and also in the art schools. 
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DESIGNS FROM INDIAN EXHIBITS IN THE MUSEUM OF THE GEO 
CANADA, are used by all the Ottawa school children in their art work It 
time the manufacturers requiring new designs and unable to get them in the 
way resort to such museum specimens 


Notable success in this use of material by industries has 
also been made since the war began by the American Museun 
of Natural History in New York. There specimens from Peru 
Mexico, Siberia, etc., have been used extensively by the « 
signers for the silk mills in replacing foreign designs. 


SIGNS AND LABELS 


Classifying and case signs and encyclopedic species lab: 
are needed in war time and were all too scarce in times of pea 
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GUIDE BooKS 


Some guide books of certain museums are appreciat: 
visitors in peace times. In war time the aid of every larg 
small part of the population is desirable. For example, t} 
Indians unable to go to the front and those generally ha 
leisure may be instructed by means of publications, lectures ; 
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other information from museums as to what products were 
ported from enemy countries that are of a kind India 
naturally make well, as to the technique and decoration of thes 
objects and the places to market them. In this way the Indian: 
may be rallied to assist in providing manufactures to repla 
those cut off by war during and after the war. 


POSTCARDS 


Publishers have been encouraged to make postcards of t! 
museums and the exhibits in them. In this way, through t 
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NORMAL-SCHOOL STUDENTS STUDY 
CANADA. On graduation they scatter 
among his scholars In this way 
war can be spread far and wide 





THE SCIENTIFIC MONTHLY 


natural channels of trade, such knowledge as that a certain 
is maintained by the government, for research, education 
recreation, and that it is free is spread far and wide wit} 
any expense to the institution. Such methods may be 

used in war time. The Chicago Art Institute was the 

museum to obtain from the United States Post-Office Dep 
ment the excellent right that any one might mail its bul 
to soldiers by the simple means of affixing a one-cent stam 
the cover. To the soldiers, as to the average reader, s 
museum publications are more interesting than others, 
there are few that would not have an interest for a soldier « 
prisoner of war from the town in which it was published. 
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MUSEUMS HAVE LIBRARIES USED BY BOTH STAFF AND VISITORS 


Museum, Canada 


LIBRARIES 

The libraries used by both staff and visitors often contain 
books not to be had elsewhere. For instance, one book contain 
ing drawings desired by a number of large manufacturers 1! 
Canada, now that the supply of designs from Europe is s 
nearly cut off, was only to be seen in a few museum libraries 
and other copies could not easily be secured, as the book was 
published in Holland. 

(To be concluded) 
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SAMUEL GIBSON DIXON ainly through his personal 


Dr. SAMUEL GIBSON DIxoNn, late 
president of the Academy of Natural 
Sciences of Philadelphia and com- 
missioner of health of Pennsylvania, 
who died on February 26, was born 
n Philadelphia on March 23, 1851 
He was admitted to the bar in 1877, 
but after some years of successful 
practise he determined to devote 
himself to the scientific side of the 
other great profession—medicine if 
and entered the medical department 
of the University of Pennsylvania, jn develo 
graduating in 1886. Two years probably 
° 


later he was appointed professor o 


he 


hy giene and pursued courses of 


special study in London and Munich The organization of such ff 
under Crookshank, Klein and Petten Oo tute the department 
kofer, devoting himself especially to ’ ling and equipment of 
the rapidly developing science of n 
bacteriology. In 1889 he discov- through all the comm 
ered the branched form of the tu- commonwealth, the immedi: 
bercle bacillus and conceived the pos ng of epidemics, the guardi1 
sibility of developing a serum for the water supply, 
the cure of tuberculosis, to a certain I 
extent antedating Koch in the dis- 
covery. 

Leaving the university in 1890 lawyer, 
in order to devote more time to orig sanitation, 
inal research, he established a labo- of affairs 
ratory at the Academy of Natural adapted for multif: 
Sciences in Philadelphia. Here he of his office, while ar 
became interested in the work and energy enabled him 
development of the academy, and tails which for 1 
was elected curator in 1893 and have been impossibk 
president in 1895. Every Governor si! 

His research work was now aban- ment was created recog 
doned for the administrative work usually good fortu 
of the academy and the manage- of Pennsylvania e1 
ment of certain estates of which he public servant of such a high ty 
was executor. The academy at and reappointed him without qu 
about this time received the munifi- tion 
cent bequest of the late Robert H The strain that he placed upon 
Lamborn and the development of the himself however was too great, 
institution which this made possible he broke down; insisting to tl 
was carefully and intelligently di- on carrying on his work, he litera 
rected by Dr. Dixon. died in harness 
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THE GEOGRAPHY OF THE 
ITALIAN FRONT 


\n important article by Professor 
Robert DeC. Ward, of Harvard Uni 
rsity, printed in the February is 
Tue ScIENTIFIC MONTHLY, 

the weather controls over the 

in the Italian war zone 


y 


number of the Geographical 
rnal for the same month con 
ns an address of equal interest be 
fore the Royal Geographical Society 
by Major De Felippi on the relation 
the geography of the region to 
war. In discussing this address 
president of the society said 

* the conduct of the war should 


be placed in the hands of the Royal 


Geographical Society, he doubted 
whether they would succeed in doing ; 
anything better than making a very CESS sree 
considerable muddle of it. But it is 
none the less true that weather, cl 
mate and topography are funda 
mental factors in military opera 
tions. 
Major De Felippi pointed out that 
the Italian-Austrian political fron 
tier is 470 miles long, and the bound 
ary line is so drawn that Austria 
holds the headwaters and upper 
courses of every one of the Italiar 
rivers. There is not a small valley 
which is not held by Austria to 
within a short distance of its open 


ing upon the plain. Austria pos 
PHOTOGRAPHY) 


THE WAR 


1 


sesses the whole basin of the Isonzo 
from its source to the sea. The po 
litical boundary bears no relation to 
any of the geographical features of 
the land. An equally important topo 
graphical feature of the frontier is 
the fact that with the longer stretch 
extending in a general direction from 
the west to east and the shorter sec 
tion extending from north to south, 
the Italian army was always in 
danger of a flank attack. 

When Italy attacked Austria, 
could only advance in the Isonzo re 
gion, but every door leading into 
Italy was open to Austria. Thus i: 
May, 1916, Austria attacked thé 
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at Rochester, N. Y., where all the over the German trenches w 
primary training will be done. Spe- batteries were playing upon tl 
cial equipment has been provided, shown. In that time the 
with over 100 instructors. The pres- had returned to his lines, th 
ent schools will be used for special graph been developed and p: 
and advanced training, particularly the discovery made, and th 
for the photographic intelligence of- teries given the range and 
ficers who will accompany the planes to fire. 

into the air on special occasions. 

The bulk of the training, however, SCIENTIFIC ITEMS 
will be for the developing and print- 
ing work which must be done on a 
standardized plan, under processes 
specially developed during the war, 
and often in great haste on special 


WE record with regret th 
of Dr. Edmund Arthur Engle 
twenty years professor of mat! 
ics at Washington University, 
for ten years president of the W 
cester Polytechnic Institute: 
Henry Maudsley, the British 
ist and psychologist; of Sir 
Wolfe Barry, the British civ 
neer, and of Dr. Maryan Sn 
chowski de Smolan, profess 
physics at the University of ©: 


motor lorries close to the front and 
to the staff. After a month’s course, 
the men will be given a short ad- 
vanced training and immediately 


ee 


ae. 
—— 


sent overseas for operation in the 
American sector. 

Aerial photography has greatly 
developed during the war. During 
the single month of September, BONDS and cash amountins 
British official reports state that 15,- 693,000 representing the trust 
837 aerial photographs were taken established by Drs. Charles H 
by the British alone. No new trench William J. Mayo, of Rochester, 
can be dug, no new communication distinguished surgeons, for carr 
system opened up, no new batteries on medical research work at the | 
placed, but the ever-present and in- versity of Minnesota, have | 
fallible camera above records it for turned over to the state treasure! 
the examination of the staff below. The Rockefeller Foundation ha 
So piercing has been this work that propriated $125,000 to continu 
camouflage has been developed as a war demonstration hospital 
protection, thus forcing aerial pho- | Rockefeller Institute, $50,000 for 
tography to even greater ingenuity. work of the medical division 

Every sector of the front is di- National Research Council of 
vided into plots about half a mile Council of National Defens 
square, each one numbered and in- $12,281 for other medical war 
trusted to a squad of photographers search and relief work.—It is 
who become fully familiar with it. pected that the new Field Mus: 
As fast as the photographs are made Chicago, for which ground 
they are developed, printed, reduced broken in the summer of 1915, 
or enlarged to a standard scale, and be ready for the transfer of 
then fitted into their place on the contents of the old museum ir 
large composite photograph of the son Park by August, 1919. Th: 
sector. This work requires a force building is situated south of Tw: 
of experts in developing, printing, Street and east of the Illinois ‘ 
and enlarging, as well as in map tral Station. It is of Geo 
reading and interpretation. Cases marble, and, exclusive of the p 
are on record where only 20 min- coes, will measure 756 feet lons 
utes have elapsed from the time a 350 feet wide. It will cost 55,’ 
photographer snapped his camera 000. 
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